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Eliminates bottleneck...cuts slabbing costs 


with Violate. Wax-Cooling Apparatus 


W JARWICK WAX COMPANY, INC., subsidiary of Sun Chemical Corporation 
reports the following benefits from modernization of wax-cooling 

with VOTATOR* Heat Transfer Apparatus (compared to former pan- GIRDLER DESIGNS processes and plants 
cooling method): 


Production bottleneck eliminated. Cuts operating costs. 

Shorter production cycles. Saves working space. 

Superior appearance of product. Operation is clean. VOTATOR DIVISION: 
Eliminates waste. 


GIRDLER BUILDS processing plants 
GIRDLER MANUFACTURES processing apparatus 


Complete Edible Oil Plants; 
Continuous Processing Apparatus for... 


The VOTATOR Wax-Cooling Apparatus at Warwick cools the product ’ ae , 
a ‘ ay : é Sulfonation Polymerization Paper Coating 

from 220°F to 150°F and extrudes it into uniform 10-lb. slabs. Output is guitotion Textile Size Paraffin Wax 
3000 lbs. per hour. Nitration Shaving Cream Synthetic Wax 


This is just one of many cost-cutting applications of VOTATOR Processing _— Crystallization ~—_ Lubricating Grease Resins 
: : : : . And other Product 
Apparatus. Find out how it can improve your operations. Call the nearest ee er 
Girdler office today. *VOTATOR — Trade-Mark Reg. U. S, Pat. Of 


the GIRDLER Compory, 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


VOTATOR DIVISION: New York, Atlanta, Chicago, San Francisco 
GAS PROCESSES DIVISION: New York, San Francisco * IN CANADA: Girdler Corporation of Canada Limited, Toronto 





See You at the Chem Show! 


For the next month you'll be hear- 
ing that expression mighty often. 

For the “Chem Show’—this year 
it’s the 25th Exposition of Chemical 
Industries—is the show of shows for 
chemical engineers. 

The place: Philadelphia’s Commer- 
cial Museum and Convention Hall. 
The time: Dec. 5-9. 

Your guide: see p. 305 in this issue. 
What exhibitions are showing: p. 322. 
Booth locations: p. 310. 

CE’s editors will be there pretty 
much en masse, of course. And we 
hope you’ll drop in to see us, to chat, 
to talk about an article idea, to dis- 
cuss a new development, to tell us 
how we can do a better job—or just to 
sit down for a good rest! Our booth: 
No. 501, just opposite the main en- 
trance. 

But if you can’t make this year’s 
Show, here’s a tip for you: 

Watch CE’s Process Equipment 
News section for factual summaries on 
the most important new developments 
at this year’s Chem Show.—yrc 


- +. Drying: Costs take the spotlight. 


Tailored for design, development and 


production engineers, this month’s feature 
report covers the thorny problem of pick- 
ing, sizing and figuring costs of a drying 
system. Companion piece to last month’s 
study of drying methods and equipment, 
this 24-page report helps you choose the 
best way of solving your drying problem. 
You'll find it packed with cost information 
and studded with correlations helpful in 


both preliminary and final designs. (p. 177) 


Take a preview look at the Chem Show. 
Next month’s exposition will give you a 


first-hand look at what’s new and useful. 


If you’re going, save time with this floor 


plan and directory; if you’re not, it’s the 


next best thing to being there. (p. 305) 


Here’s where we come in. 
Chemical technology will be starring in 
the fuels and energy picture before long. 


As demand mounts and supplies dwindle, 


wy 
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the chemical engineer will be challenged 
to hold costs down. (p. 201) 


How to choose a tower tray. 

This comparison of tray designs covers 
performance, limitations and costs of five 
different types. With it you can pick the 


proper design for any given distillation or 


absorption service. (p. 209) 


> 


What makes a good coating good? 

It takes more than chemical resistance 
to make a coating protect. Check on its 
physical properties, too. If there’s trouble, 


they’re often the culprits. Corrosion Forum 


tells what to look for. (p. 242) 


Some basic pointers on shaft seals. 

To get top performance you should know 
how they work, their limitations and where 
to use them. With these fundamentals, you 
can select wisely from the growing number 


and types available. (p. 213) 
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WHAT’S HAPPENING IN CHEMICAL ENGINEERING 


New Job for Wet-Process Phosphoric Acid 

New Methylamines Plant 

MSG Makes Vie to Please Your Taste........ 
Seek New Pressure Codes 

Molten Sulfur Movement Gains Momentum. .. . 


CHEMICALS & RAW MATERIALS 
Polyrubber: Your Pick of Rubbers 


Index to this month’s new chemicals 


FEATURE REPORT 


Drying—Design and Costs 
W.C. Lapple, W. E. Clark and E. C. Dybdal 


FEATURE ARTICLES 


Tapping the Energy Sources...............-- 
Merritt L. Kastens 
Non-Aqueous Cement Process 
Editorial Staff Report 
Help in Picking the Right Tray 
Raphael Katzen 
Know Your Mechanical Seals 
Judson S. Swearingen 


CE REFRESHER 


General Considerations in Reactor Design—lIll . 
T. E. Corrigan and E. F. Young 


PLANT NOTEBOOK 


Low Cost Method Controls Gas Burner 
David E. Morris 

Quick Identification for Your Process Piping. . 
Thomas Garcia B. 

Vapor Pressure of Benzene Halides 
Om P. Kharbanda 

Light on Static 


201 


217 





End-Point Control Via Viscosity 
Anthony P. Massa 


One Way to Get Warm Air for Drying 
R. W. Moore 


Novel Chart Solves for Four Variables 
Phillip I. Johnson 


Quickie Ideas for the Maintenance Man 


Paul C. Ziemke 


YOU & YOUR JOB 


What Do They Mean—“Engineer Shortage?”’. . 
Eli Ginzberg 


CORROSION FORUM 


Evaluating Physical Properties of Coating... . 
J. I. Richardson 


TOMORROW'S TECHNOLOGY 


Recovering Naphthalene From Coke-Oven Gas. . 
Deionizing Solutions Via Electrolysis 
Your Checklist of New Patents 


EQUIPMENT NEWS 


2-Stage Unit Concentrates Raw Sludge 
Index to this month’s new equipment 
Equipment Cost Index 


CHEMICAL ECONOMICS 


Why Nitrogen Keeps Booming 
Richard P. Windisch 


Watch the Big Hydrocarbons— (Petrochemicals 
I) 


C, J. Matthews, R. F. Messing and R. L. James 


CHEMICAL EXPOSITION 


What to Look For 
List of Exhibitors 
Product Directory 


PICTURED FLOWSHEET 


No Longer Impractical: Dicaleium Phosphate 
from Wet-Process Phosphoric Acid 


OTHER DEPARTMENTS 
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To keep pace with the chemical, petrochemical and 
chemical process industries, more engineers subscribe 
to Chemical Engineering than to any other publication. 
Total net paid circulation of this issue: 


39,641 








PRODUCTION “CATALYST”... the 


In manufacturing sulphuric acid, the presence 
of dirt in the molten sulphur causes frequent 
plant shutdowns for cleaning. Large settling 
tanks and other devices have not been able to 
reduce the impurities in the sulphur below 
0.015 per cent ash content. 

The system shown above completely solves 
the problem by removing the dirt before the 
sulphur is burned. The average ash content of 
sulphur delivered by the Bird Pressure Filter 
ranges from .001 per cent to .0005 per cent. In- 


BiRD 
PRESSURE 
FILTER 


BIRD MOLTEN SULPHUR FILTER SYSTEM 
with PRECOAT TANK, PUMPS AND PIPING 


creased yearly production has resulted on all op- 
erations using sulphur filtration. 

Minimum cycles of 24 hours are obtainable 
with this system, using one sq. ft. of filter area 
per ton of sulphur filtered. The operating costs 
are measured in fractions of a cent per ton of acid 
produced. One part time operator is all it takes. 

Bird is prepared to engineer and furnish the 
complete filter station, including piping, pumps, 
feed metering devices, etc., for any given plant, 
for any given type of sulphur. 





The high capacity and high efficiency of the Bird 
Pressure Filter are boosting production and lower- 
ing operating costs in a constantly growing number 
and variety of applications. 

Bird engineers, with many years of experience in 
Pressure Filter design and application will be 
happy to tackle your filtration and clarification 
problems. A complete pilot-scale test plant backs 
them up with authentic pre-performance data. 
Take advantage of these facilities — Write for full 
information. 





MACHINE COMPANY 
TolUh dam Ave-Ul ole) (- Mm lV t-t--y-Leialel-1-yac-) 
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YOU GET 


BIG 


COMPRESSOR 
ADVANTAGES... 


..dn this SMace HEAVY DUTY JOY WG-9 


The Joy WG-9 was designed to give a moderate (up to 881 CFM) but continuous air supply. 
It is suited for use both as a main air supply for smaller requirements, and as an auxiliary, 
or decentralized, air source in larger plants. 
Heavy duty service is assured through these many “big compressor” advantages, including 
exclusive features not found in any other units available for comparable service: 
e Water cooled for continuour operation, greatest 
efficiency. 
e Exclusive . . . replaceable-on-the-job cylinder e Full force-feed lubrication to all working parts. 
liners for easy maintenance. ; : 
e Heavy duty, ball-type main bearings which need . Rugged construction throughout for long life, 
no adjustment. low maintenance. 
e Exclusive... field-replaceable crosshead guide 
of special alloy, honed to mirror finish. 


e Patented “Dual Cushion” valves for efficient, 
lasting life and quiet action. 


e Single-stage, double-acting .. . vertical design 
for greater economy of floor space. 

Joy WG-9 Heavy Duty Compressors are available in fifteen different 

capacities and with a wide range of pressures from 30 Ibs. up. Write 

for bulletins on standard, booster or oil-free models, to Joy Manu- WAD 1-5504 

facturing Company, Oliver Building, Pittsburgh 22, Pa. In Canada: Joy 

Manufacturing Company (Canada) Limited, Galt, Ontario 


a Joy Exgineor, 


FOR VANEAXIAL FANS - COMPRESSORS 
VACUUM PUMPS AND BOOSTERS - OXYGEN GENERATORS 


yo 
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Teflon 
Diaphragms 


for GRINNELL-SAUNDERS 


DIAPHRAGM 
VALVES 


Having valve trouble? Are your chemical services 
so tough that valves disintegrate? Grinnell-Saunders 
Diaphragm Valves with TEFLON* diaphragms may 
solve your problems. 


Grinnell TEFLON diaphragms are made by a new 
and unique process which produces a better product 
of greater density, toughness and flex life. TEFLON 
offers a high degree of chemical inertness to all 


chemicals normally found in industry. Diaphragm lifts full height for streamlined flow in either 
direction 


it —FT S—__> >) 
U OPEN | CLOSED | 


Grinnell-Saunders Diaphragm Valves are avail- tee - 
Resilient diaphragm assures positive, leak-tight closure even 


able with bodies of iron, bronze, stainless steel, cast with grit or scale in the line 
Diaphragm absolutely isolates working parts from fluid ... 


steel, aluminum, Monel, Saran, Durimet; and with r- : ga eights 
sticking, clogging, contamination, corrosion eliminated 


body linings of glass, lead, soft or hard rubber, neo- Body, lining, and diaphragm materials to suit service 
prene, Saran. Diaphragm life depends on tempera- Simple maintenance. Diaphragm can be replaced easily with- 

df £ : Y out removing valve from line. No packing glands to demand 
ture, pressure, an requency Of operation. our attention. No metal-to-metal seats to become damaged or 
inquiries, which should be accompanied by com- wiedomen 


plete service data, will receive prompt attention. 


* Registered Trade-Mark, E.1.du Pont de Nemours & Company, G RI N N E L L 


for its tetrafluoroethylene resin. WHENEVER PIPING IS INVOLVED 


Grinnell Compeny, Inc., Providence, Rhede Island bd ___Coast-to-Coast Network ef Branch Wereheuses and Distributers 


pipe and tube fitfings ° welding fittings *°* engineered pipe hangers and supports *° Thermolier unit heaters * valves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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Another new development using 


5. F. Goodr ich Chemical raw materials 


“8 a 
ee Sq * 


(arene # 


a 


HAT do you do when win- 

dows are attacked from two 
sides? By corrosive fumes and hot air 
inside, and outside by the weather. 
A chemical plant in Texas had 
the problem and found the answer. 
In went new translucent panels made 
from Geon rigid vinyl—out went 
the old windows and a costly main- 
tenance problem! 


Installing the green-tinted corru- 
gated panels was easy—they were 
simply nailed in place. Because they 
are made from Geon, they resist 
sunlight, cold, rain, acids, alkalis, 


B. F. Goodrich Chemical Company does not make these panels. We supply only the raw materials. 


Rigid vinyl windows beat double thouble 


oil and grease. They are decorative 
as well as functional. 

Products made from Geon rigid 
vinyl include corrosion-proof pipe, 
fume ducts, tanks, trays, materials 
that can be machined, planed, sawed, 
drilled, and cemented. You'll find 
other Geon polyvinyl materials in 
flexible, colorful upholstery, in high- 
dielectric insulation, in wear-resistant 
flooring, in hundreds of other suc- 
cessful products. 

Geon’s remarkable physical and 
chemical properties may give your 
products a decisive competitive edge. 


For technical information, please 
write Dept. BB-11, B. F. Goodrich 
Chemical Company, Rose Building, 
Cleveland 15, Ohio. Cable address: 
Goodchemco. In Canada: Kitch- 
ener, Ontario. 


GEON RESINS ¢ GOOD-RITE PLASTICIZERS ... the ideal team te make products easier, better and more saleable. 
GEON pelyviny!l materials « HYCAR American rubber and latex e GOOD-RITE chemicals and plasticizers « HARMON celers 
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Seamless fittings with all the 
plus values...at no extra cost 


Your corrosion piping system can be 
designed better, assembled faster, 
made light and tight by using FLOW- 
LINE fittings, butt-welded tostraight- 
cut pipe. Available from stock through 
leading distributors. Made in sizes % ” 
through 12” — Schedules 5S, 10S, 40S, 
80S — Stainless Types 304, 304L, 316, 
347; Monel, Nickel, Aluminum. 


WELDING FITTINGS CORP. 


NEW CASTLE, PENNSYLVANIA 


World's Lorgest Manufacturer of Stainless Welding Fittings 





FLOWLINE “ 


WELDING FITTINGS 
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BIRD’S BIG SHOW 


EQUIPMENT FOR SEPARATING SOLIDS FROM LIQUIDS 


The BIRD CONTINUOUS 
CENTRIFUGAL FILTER— 
a full scale operating unit 
set up so you can look in- 
side and see how it works 
to give you thorough sepa- 
ration, high capacity, low 
operating and maintenance 
costs, continuously efficient 
and dependable operation 
— all without filter media, 
vacuum or auxiliaries. 





The BIRD-YOUNG 
CONTINUOUS ROTARY 
VACUUM FILTER 
with its ability to discharge 
very thin cakes with con- 
sequent high capacity; 
employing efficient multi- 
stage counter-current wash- 
ing; and a design that 
permits the use of high 
vacuum at the filter media. 

























The BIRD PRESSURE 
FILTER, showing its exclu- 
sive design features — 
improved, extra strong 
leaves — maximum sus- 
tained filter area — rapid 
opening and cleaning — 
removable components for 
ready adjustment to vary- 
ing needs and the new self- 
sealing filtrate manifold 
that simplifies piping and 
puts all operating controls 
in one convenient piace. 








The NEW 
BIRD-PRAYON 
CONTINUOUS, 

ROTARY, HORIZONTAL 
VACUUM FILTER — 
a working model that dem- 
onstrates how this pan- 
type filter combines effi- 
cient, multi-stage, counter- 
current washing of solids 
with high separating effi- 
ciency and low operating 
cost continuously without 
shutdowns for cleaning. 






















The NEW 
BIRD-HUMBOLDT 
SCREEN TYPE 
CENTRIFUGAL DRYER, 
showing you how it com- 
bines high frequency oscil- 
lation and centrifugal force 
to deliver a continuous flow 
of well dewatered solids 
with low power consump- 

tion and long screen life. 











The BIRD RESEARCH 
and 
DEVELOPMENT CENTER, 
taking you on a picture 
trip through this unique test 
and pilot plant which is de- 
voted exclusively to the 
development of prompt, 
dependable findings on 
any solids-liquids separat- 

ing problem. 
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The BIRD SUSPENDED 
CENTRIFUGAL with its 
famous Gyro-Balanced Sus- 
pension Head for smooth 
operation with out-of-bal- 
ance loads, and the con- 
struction features that have 
made it first choice for 
heavy duty, high capacity 
batch separation and clari- 
fication. 
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NOW...a direct route to EPOXIDATION 


IMPORTANT ADVANTAGES OF DU PONT 
HYDROGEN PEROXIDE-RESIN TECHNIQUE 


@ Increases epoxy content. 

@ Lowers by-product formation. 
@ Eliminates preforming peracid. 
@ Minimizes acid requirements. 


Du Pont’s NEW, one-step technique for epoxidation 
of natural fats and oils eliminates the inconvenience 
and cost of a two-step reaction. 

A cation exchange resin provides unusual catalytic 
features to increase peracid efficiency. Peracid can 
now be formed in the presence of the material to be 
epoxidized—with no performing operation required. 


In addition to its use in the new field of epoxida- 





ALBONE” 


HYDROGEN PEROXIDE 


Prompt Delivery in Drums and Tank Cars 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY a 








he 
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with 


HYDROGEN PEROXIDE 


HO, + RCO,H 


tion, “Albone” hydrogen peroxide is relied upon 
to improve a wide variety of products and processes. 
Its powerful oxidizing action, for example, is im- 
portant in organic synthesis . . . where it splits the 
aromatic ring, initiates polymerization and forms 
aromatic quinones. High purity syntheses are as- 
sured because water is the only by-product of efficient 


operation. 


Du Pont will be glad to help you improve your 
products and processes involving hydrogen per- 
oxide. For prompt advice on your specific appli- 
cation or idea, just write to: 

E. I. du Pont de Nemours & Company (Inc.), 
Electrochemicals Department, Peroxygen Prod- 
ucts Division, Wilmington 98, Delaware. 
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Here’s how BULK-FLO units can 
leed-convey-elevate your materials 




















































Compactness and effi- HORIZONTAL BULK-FLO™ 
& ciency are achieved : . 
with these Link-Belt 
. BULK-FLOS. L-path de- 
< oe sign conveys and ele- BINS 
L-PATH CONVEYING AND | gs vates material from 
ELEVATING BULK-FLO DELIVERS “SS bm HORIZONTAL BULK-FLO dryersandahorizontal = 1 — - 
TO HORIZONTAL BULK-FLO FOR a WITH SEPARATED RUN BULK-FLO distributes to r Ke LS Vigo’ 
MOVEMENT TO FINAL PROCESSING AND SLIDE GATES bins. =f r it 
| S 5 awe, 
HORIZONTAL BULK-FLO CONVEYS LOOP-LOADING BULK-FLO i aed 
ELEVATES TO HORIZONTAL i Ley 
en ee DISTRIBUTING BULK-FLO 70 
BAGGING 
MACHINES 
In this processing plant one loop-loading and two horizontal | 
BULK-FLOS convey material from one operation to another dnd ue, ~ 





distribute it to storage bins. Two more horizontals and one 
L-path then move it from storage to final processing. 



























































_ VERTICAL RUN AROUND BULK-FLO REVERSIBLE SCREW CONVEYORS TO STORAGE 
ens <---- WEIGHED MAT’L sme of | 
| uaa ET —E oe (sie NS <—— UNWEIGHED MAT'L DAILY PROCESSING hoa 
: | 4 * j ialietetated ot q i“ I ‘oe ss am a 
h : ee AP LPATH BULK-FLO [ 
i FOR ELEVATING | 
MAT’L FROM pepenegiycli = Aig | MATLNO.1 |} MATLNO. 2 r MATERIALS 
| DUAL MIXERS j) STORAGE BIN | STORAGE BIN i 
L Economy plus com- RECLAIMING | i | f 
jp pactness are SCREW —s ‘6 
Y achieved with this CONVEYOR -- ] 





run-around BULK- 
“FO moving batches oe 
sate cha : of material to pack- pre Two kinds of material are conveyed and ele- 


ing machines. = BULK-FLO vated by single L-path Link-Belt BULK-FLO. 


BATCH WEIGH HOPPER 





Single, compact, enclosed assembly .. . operates fully or partially loaded 


FULL OR PARTIALLY 
LOADED—Link-Belt BULK- 
FLO assures positive, gentle 
movement of material. Self- 
clearing through intermediate 
runs, it prevents contamination. 


—— above are four of many handling variations pos- 
sible with Link-Belt BULK-FLO. This single assembly 
moves materials along horizontal, vertical and inclined paths 

. . combines feeding, conveying, elevating. Flexible, com- 
pact and sanitary—BULK-FLO often replaces several han- 
dling units—in less space . . . at lower cost. Get complete 
information from your nearby Link-Belt office or send 
coupon for your copy of Book 2475 today. 


SEE OUR EXHIBIT—NATIONAL CHEMICAL EXPOSITION— 
PHILADELPHIA—DECEMBER 5-9 





LINK-BELT COMPANY 
307 N. Michigan Ave. 
Chicago 1, Ill. 


(Or your nearest Link-Belt office) 






BULK-FLO Book 2475. 


Sy ee ee Oe eee 
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BULK-FLO FEEDERS » CONVEYORS + ELEVATORS 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. 
To. Serve Industry There Are Link-Belt Plants and Sales Offices in All 
Principal Cities. Export Office, New York 7; Canada, Scarboro (Toronto 
13); Australia, Marrickville, N.S.W.; South Africa, Springs. Representatives 

Throughout the World. 13,678 
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New model HAH — digs and carries up to 1 cu. yd. or 3,000 Ibs. at a time. 


BOTH NEW a 


DIGGING POWER 


3,000 Ibs. and 4,500 
lbs. of tractive thrust, 
plus powerful upward 
rotation of bucket by 
twin hydraulic rams, 
develop tremendous 


digging power. 


CARRYING CAPACITY 


40° tip-back also 
brings loaded bucket 
back close to machine 
and low for safe, fast 
transport. 


40° BUCKET TIP-BACK 


Bucket tips back 40° 
on its hinges before it 
is even lifted -— to get 
heaped _bucket-loads 
quickly and prevent 
loss due to spillage. 


SAFETY-STABILITY 


Bucket arms and 
other moving parts 
are mounted and posi- 
tioned low where they 
are no hazard to op- 
erator’s limbs. 
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New model HA 





— digs and carries up to 18 cu. ft. or 2,000 lbs. at a time. 





More Productive 


Hough, the pioneer and leader in the tractor- 
shovel industry, is pleased to present these 
all-new “PAYLOADER” units. Both have 
front-wheel-drive and rear-wheel-steer es- 
pecially designed for stockpile work and fast 
material moving in close quarters. They give 
you a choice of sizes to best fit your require- 
ments- they’re the finest of their type in 


OTHER FEATURES of these outstanding new models in- 
clude: torque converter drive; full-reversing transmissions; 
closed, pressure-controlled hydraulic system; large hy- 
draulic brakes; accumulator in hydraulic system that 
prevents pressure shocks and facilitates bucket control. 


MANUFACTURED BY 


THE FRANK G. HOUGH CO. LIBERTYVILLE, ILL. 


SUBSIDIARY -INTERNATIONAL HARVESTER COMPANY 


T PAYLOADER'’ 
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Hough history — they’re both way ahead of 
the field in design, performance and _all- 
round value. 


Your Hough Distributor is eager to show 
what these new machines can do for you. 
The Frank G. Hough Co., 703 Sunnyside 
Ave., Libertyville, Ill. 


THE FRANK G. HOUGH CO. 
754 Sunnyside Ave., Libertyville, Ill. 


Send data on “PAYLOADER” units 
Model HA[-| Model HAH[] larger sizes [| 
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See the newest developments i 


— Sparkler 





: , * 
Standard Horizontal Plate | ( ‘ 
Filter 

Displayed and demonstrated will be the new Sparkler-Passalaqua 
Speed Lock Cover (ASME Approved); Sparkler Filters, Model 
i MCR; Model SCJ; Standard Horizontal Plate Filter (Cut-away 

Medel $C). terse Model); Model VR and others. 
volume water filter. New ideas on filtration will be presented that are of particular 


Single unit capacity i . : 
up to 5,000,000 gal. interest to Chemical Engineers. 


Medel MCR. Heavy duty 


retractable tank filter. 
Plate area up to 2,000 sq. ft. Filtration engineering and manufacturing exclusively for over 30 years. 
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iia) 
FOR GREATER TANK CAR VALUE— 


When you switch to the revolutionary 3. Better application of lining 
new DURADOME tank car. . . designed 4. Increased insulating efficiency 
and built by ACf — you get these important — Whatever your tank car requirements are — 
benefits at no extra cost! contact your Shippers’ representative about 
1. Much easier cleaning leasing or buying the new DURADOME. He'll 


2. Far greater structural strength 


give you the facts about DURADOME’s supe- 
rior pressure-type construction, standardized 
underframe, all-welded insulation jacket 

and the many benefits of the advanced 
flued dome design. 










Specialists for over 35 years in the leas- 
ing, operation, maintenance and servicing 
q of tank car fleets —also exclusive sales 
agent of ACF tank cars for industry. ‘ 30 Church Street, New York 7, N.Y. 


» Shippers’ Car Line Corporation 





A subsidiary of QC£ INDUSTRIES, Incorporated 





Jae ee 
é 


CHICAGO, ILL. © HOUSTON, TEX. © SAN FRANCISCO, CAL. © MILTON, PA. © BAST ST. LOUIS, ILL, © SMACKOVER, ARK. © TULSA, OKLA, © NORTH KANSAS CITY, MO. 
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CONCENTRATION 


) hasic 


MERCO 
continuous 


Separations... 


RECOVERY 


“CLARIFICATION 


ee plus 


le-watering 


rT] THE MERCONE 


This new centrifugal screen is a 
completely continuous separator. 
The Mercone can be used to de- 
water crystals and fibers, to segre- 
gate or classify pulps, or to separate 
slurried solids of different types. 
The combination of design simpli- 
city and high operational efficiency 
makes the Mercone the ideal solu- 
(7 tion to many process problems. 


Merco Centrifugal Separators and Mercone Centrifugal Screens 
assure fast, efficient, economical, and fully continuous operation. 


Write for details or see us at Booth #2 at the National Chemical Exposition. 


MERCO CENTRIFUGAL CO. 


O © CALIFORNIA 
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Here are 1227 Midwest “Long Tangent” Elbows (12”, 14” and 
16” standard weight) ready for shipment to a chemical plant. Each 
Midwest “Long Tangent” Elbow has a straight section on each end 
equal in length to % the nominal pipe size. Thus a 12” elbow 
saves 6” of 12” pipe while a 16” elbow saves 8” of 16” pipe. It 
doesn’t take long to save a lot of pipe and a lot of money... in 
this instance $4121. 
MIDWEST “LONG TANGENT” But saving pipe is not the only advantage of Midwest “Long 
ELBOWS COST NO MORE Tangent” Elbows. They often eliminate short nipples and their extra 
THAN OTHER ELBOWS welds ... save time and money in lining up and clamping pipe and 
fittings . . . slip-on flanges are more easily applied. For all the facts, 
write for Catalog 54. 


Sales Offices 
New York 7—50 Church St. @ Chicago 3—79 West Monroe St. 
MIDWEST PIPING COMPANY, INC. Boston 27 —426 First St. @ Los Angeles 33—520 Anderson St. 
Main Office: 1450 South Second Street, St. Louis 4, Mo. Houston 2—1213 Capitol Ave. Tulsa 3—224 Wright Bldg. 
Cleveland i4—616 St. Clair Ave. © Miami 34—2103 Le Jeune Rd. 


Plants: St. Louis, Passaic and Los Angeles STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


_ MIDWEST WELDING FITTIN 


MIDWEST WELDING FITTINGS Improve Piping Design and Reduce Costs 


‘PCAC00GEBABS 
SAV PFRSVCI@S 









Life 
on the 


hemical 
ewstront 












CYANAMID HAS RECENTLY RESEARCHED two new color-stable types of Phthalo- 
cyanine blue pigments to solve the problem of color drift in automotive finishes. 
The new red shade Cyan Blue Toner BNF 55-3750 and the green shade Cyan 
Blue Toner GT—NF 55-3450 have the unique physical properties of being both 
flocculation-resistant and crystal-stable in automotive finishes. So now, regardless 
of application techniques, uniform color and depth are easily obtained on both 
















f 


: 
UNDERWEIGHT INFANTS now may have their appetites stimu- 


lated and rate of growth increased by a new preparation known 
as INcREMIN® Lysine-Vitamin Drops. Developed by the Lederle 
Laboratories Division of Cyanamid, INcREMIN is a combination 
of a vital growth-stimulating amino acid and the necessary vita- 
mins. Based on extensive research in human nutrition, INcREMIN 
is prepared as a cherry-flavored liquid and packaged in an un- 
breakable “squeeze” bottle for easy dispensing. Effective for in- 
fants, INCREMIN also may be used for elderly persons who do not 
have sufficient zest for their food. (Lederle Laboratories Division) 
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original and refinishing coatings. (Pigments Division) 





PACKAGED MEAT, FISH AND FROZEN FOODS keep fresher 
longer when the cellophane wrap is coated with Accoponn*® 3900 
Resin before waterproofing treatment. The cationic nature of 
AccoBonpD 3900 helps to produce strong adsorption to cellophane 
and exceptionally high bond strength between cellophane and 
the nitrocellulose waterproofing coating. A new and simple test 
method, developed by Cyanamid research, gives rapid evaluation 
of bond strength and better control of the cellophane coating 
process. For details of the new test write on your letterhead. 
(Industrial Chemicals Division, Department B) 
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A NEW LOOK now can be given thermosetting plastic products with 
colored decorations molded into the top surfaces. The dinnerware 
pictured above is molded of Cyanamid’s Melamine Molding Com- 
pound No. 1077. The decorative paper overlay is impregnated with 
Cyanamid’s Melamine Resin No. 405. Known as a “foil,” the overlay 
can be printed with special inks in any number of colors. It is inserted 
in the mold during the breathing or de-gassing phase of the molding 
cycle. Heat and pressure fuse the impregnated foil and the molding 
compound into a homogeneous mass. Many other possible applications 
can be envisioned: decorative door knobs, gift boxes, closures, wall 
tiles and cosmetic containers. (Plastics and Resins Division) 





NEW PERFORMANCE RECORDS for paper packaging materials such 
as the carton shown in the “drop-test” above, may be established by 
fortification with Polyacrylamide of the conventional adhesives used 
in carton construction. The addition of small amounts of Polyacryl- 
amide increases the strength and durability of the adhesive bond. It 
also provides high initial tack and unusual spreadability. As a result, 
packages are stronger and more resistant to the wear and tear they 
encounter in transit. Polyacrylamide is a white, odorless powder, 
readily soluble in cold water, and it does not decrease in solubility 
with increase in temperature. The remarkable properties of Polyacryl- 
amide make it suitable for a wide range of industrial applications. 
(New Product Development Department) 
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News Briefs 


IMPROVED PERFORMANCE IN COLORED PAPERS 
is made possible with CaLcorone*® Pigment Pastes. 
Full color value is developed with CaLcoTonE Pig- 
ment Pastes because their fine particle size and 
compatibility with paper additives assure excellent 
dispersion of the color in the beater. The Ca.co- 
TONE Pigment Pastes also have outstanding light- 
fastness and chemical stability. Better color results 
are obtained on all grades of paper ranging from 
tissues to heavyweight board. (Organic Chemicals 


Division) 


MORE EFFICIENT PURIFICATION OF MUNICIPAL 
WATER has been obtained by replacement of dry 
alum with special liquid alum. The use of liquid 
alum reduces labor costs in handling and storage. 
* Also, liquid alum can be fed continuously to the raw 
water at an accurate rate by metering devices, thus 
eliminating operation and maintenance of the dry 
feed machine. With the new liquid alum, savings of 
almost 10% have been reported in large-scale munici- 
pal water purification operations. (Industrial Chemicals 


Division, Departmen: B) 


ACCONOX* FEED SUPPLEMENT, the first antioxi- 
dant premix offered to feed manufacturers, keeps 
feeds appetizing longer by deterring rancidity which 
develops in feeds during storage. It eliminates the un- 
pleasant smell and taste in feed by retarding oxida- 
tion. Also, it conserves vitamins A and E, thus help- 
ing to prevent deficiency diseases. ACCONOX 25 is a 
special blend of butylated hydroxyl toluene. It does 
not dust, cake, or cling to mixing equipment, thereby 
assuring even distribution in the mixing operation. 


(Fine Chemicals Division) 


®°Trade-mark 


AMERICA yy ( 
CAA Cyanamid COMPA y 


30 ROCKEFE, 
LER PLAZA 
0, .N. Y, 


Additional information may be obtained regard- 
ing these products by writing on your business 
letterhead to the Division of American Cyanamid 
Company, 30 Rockefeller Plaza, New York 20, 
N. Y., indicated in the captions. 














why let valuable hot gases go up the stack? 


@ Multi stages for minimum leaving losses. e Bearings completely isolated from case. 
¢ Twisted blades for maximum blade efficiency. Stator blade carrier ring free to expand on guide 
2 Feather tip blades for close clearance — minimum pins in tongue and groove joint. - 


inter stage losses. 
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RECOVER WASTE ENERGY § 


here’s how the new Clark Axial Flow Turbine 
puts waste hot gases to work 


By expanding high temperature gases through the new 
Clark Axial Flow Turbines, up to 6500 hp can be 
recovered. Their conservative speeds permit direct 
connection, without gearing, to centrifugal compressors. 

Built in two models, covering a 1500-6500 hp range, 
with inlet capacities of 3500-10,000 cfm, these highly 
efficient, specially designed, ultra simple Clark units 
can operate on gases with temperatures in excess of 
1000 deg. F. They are ideally suited to use as recovery 
turbines in nitric acid plants, refrigeration cycles and, 
in fact, any place or process where there is a substantial 
volume of clean gases at moderate pressure and high 









® Rotor dynamically balanced for vibration-free 
operation. 

* Simple, accessible design for easy maintenance. 

* Generous diameter, stiff shaft, rotor design. 
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temperature. Already, there are several in operation 
with more being built. 


No longer need you confine your thinking to process 
temperatures under 1000 deg. F., because of a lack of 
suitable high temperature equipment. No longer need 
you throw away valuable heat energy. The new Clark 
Axial Flow Turbine may well solve your problems. 
Consult the nearest Clark office. 


CLARK BROS. CO. ° OLEAN, N. Y. 


Offices in Principal Cities throughout the World 


TURBINES 
ENGINES 
COMPRESSORS 





® Unique Clark thermo-elastic support. 

® Free radial and axial expansion without misalign- 
ment and distortion. 

* Packaged. Mounted on a fabricated base and 

shipped as a complete drive assembly. Up or down 

connections. 













Dependable Source for Chemical Raw Materials 


WYANDOTTE 


CHEMICALS 


Theron S. Dodson plans raw-material purchases to meet Barium Reduction’s rising sales needs. 


“Wyandotte’s reliability helps us 


serve our many customers better” 


— says Theron S. Dodson, purchasing agent, 
Barium Reduction Corporation, S. Charleston, W. Va. 


“The barium chemicals we make are 
vital to many industries,” states Theron 
S. Dodson, Barium Reduction Corpo- 
ration. “For example, they are used in 
the manufacture of television tubes, 
electric light-bulb sockets, and molded 
rubber products—also in atomic re- 
search. All of these industries have 
their own peaks and valleys of produc- 
tion, and their demands on us vary. 


“As a result, we have to have sup- 
pliers who can meet our ever-changing 
needs for raw materials—and meet 
them on time. Our suppliers must be 
able to meet our specifications, too. 
Anything less than the high-quality 
we require would only slow up our 
delivery, or cause trouble for our cus- 
tomers. I can assure you that we always 
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receive excellent service and quality 
products from Wyandotte. When they 
say a car of soda ash or caustic soda 
is shipped, we can schedule our pro- 
duction on it.” 


Are you seeking a reliable source for 
chemical raw materials . . . a concern 
that believes in continuous programs 
of product development to serve many 
industries ? 


If you are, you'll find the people at 
Wyandotte good people to do business 
with. Experience with Wyandotte’s 
products will prove their quality con- 
sistently uniform . . . and Wyandotte’s 
service to your liking. 


Why not talk over your require- 
ments with a Wyandotte representa- 


tive? You'll find a wealth of technical 
data available — as well as a willingness 
to work with you in applying our prod- 
ucts to your needs. Or write us, giving 
as many details as possible about your 
problem. Wyandotte Chemicals Corpo- 
ration, Wyandotte, Michigan. Offices 
in principal cities. 


AUG. U © PAT. OFF. 


CHEMICALS 


Soda Ash e Caustic Soda e Bicarbonate of Soda e Chlorine 

Muriatic Acid @ Calcium Carbonate e Calcium Chloride 

Glycols e@ Chlorinated Solvents e Synthetic Detergents 
Other Organic and Inorganic Chemicals 


yandotte 
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MAINTENANCE? 
what’s that? 





With Yarway Impulse Steam Traps, what little maintenance 
there is can be handled in a jiffy. There’s only one moving part— This little valve 
a tiny valve. ee 


When the trap must be cleaned or repaired, it can be done Yarway 
right in the line—in a matter of minutes. pow the 


the condensate 


Other YarRway features: 

® Stainless steel—body and internal parts. a bel oe 
® Gets equipment hot in a hurry—and keeps it hot. in a hurry 
® Good for all pressures without change of valve or seat. and keeps 
® Easy installation—small size, light weight. 

@ Non-freezing at low temperatures. 

®@ Six standard sizes, /2‘' to 2"’. 

Want proof of performance? Try a YARWAY Impulse Trap and 
Fine Screen Strainer FREE for 90 days in your own plant. For 
free trial or free catalog, write... 


YARNALL-WARING COMPANY, 137 Mermaid Ave., Philadelphia 18, Pa. 








- 


impulse OVER 1,000,000 YARWAY IMPULSE TRAPS SOLD— 
STOCKED BY 270 CONVENIENT 


steam trap |[_ noustaiat oistrisutors 








CHEMICAL ENGINEERING—November 1955 











OR OVER - 


SERVING 
THE 
PROCESSING 


INDUSTRIES 


ngineers, designers, and 


fabricators of STAINLESS STEEL 
CORROSION & HEAT RESISTANT EQUIPMENT 
RADIATION SHIELDING 
Installed anywhere in the world 


Custom buit process equipment of special and in- 
tricate design is an everyday operation with the 
O. G. Kelley & Company. 

With over three decades of “Experience and 
"Know-How" O. G. Kelley & Company has gained 
the reputation of being "More Than Qualified" in 
the fabrication of equipment to meet the most ex- 
acting specifications. 


YOUR INQUIRIES ARE INVITED. 














pe fe oe ay PRO 
| Sr 1 a, if 1 fe ff ws 





ENGINEERS DESIGNERS FABRICATORS 
BOSTON 22, MASSACHUSETTS 


JOHNSON CITY, TENN. 


CLEVELAND, OHIO 
ELIZABETH, N. J. 
NEW YORK, N. Y, 
PITTSBURGH, PA. 
HOUSTON, TEXAS 








You get 
WITH Af 
5 SMILE... 5 


when you specify AIRTEMP 


for business and industrial air conditioning 


AIRTEMP SERVES THE NATION! 
So many people are eager to help you when you specify Airtemp! 
First there are the top engineers of Airtemp Construction Cor- CHRYSLER BUILDING EAST, 
Si dy . ¢ the b fit of y of cialized t New York, N. Y. Archi- 
poration pele rea y to give you © bene of years of Speciarize : tects: Reinhard Hofmeister 
experience 1n air conditioning. & Walquist; Consulting 
Then there are your /oca/ Airtemp service men—factory- a4 | Fy nee eemennel) Bie 
- end , ~ i h ation ihe m4 —7 a wards& Hjorth; Consulting 
trained and equipped to guarantee on-the-spot service throug Si Engineers (Mechanical & 
the years ahead. eit Electrical): Guy B. Panero. 
All the people you deal with are fully trained by Airtemp and 
Chrysler—names long famous for advanced engineering and 
juality manufacture. North Hollywood 
TL. : ~ : ° . ° “alif. Engineer: 
The result of Airtemp’s fine engineering and efficient design esis a g 
is extremely low operating cost. So, when you consider that Angeles; Builders: 
there’s an Airtemp system to meet every qualification—there’s Craig and Randall, 
7s . . “pn y le q 
hardly any reason for not specifying Airtemp! ee as 


‘“*“AIRTEMP BUILDS AIR CONDITIONING 
TO FIT ANY REQUIREMENT!”’ we 


Write for information. For complete details 
on what Airtemp offers you, write to: DIVISION 
Airtemp Construction Corporation, Dayton 1, Ohio CHRYSLER CORP 


AIR CONDITIONING + HEATING FOR HOMES, BUSINESS, INDUSTRY 
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herever installed, highly efficient Wilfley 
pumps reduce pumping costs and increase production 
... operate without attention, delivering trouble- 
free performance on round-the-clock schedules. 
Available with pumping parts of the machinable 
alloys as well as plastic to meet all requirements. 
Individual engineering on every application. 


Write or wire for complete details. 


D , Colorado, U.S.A. 
A. R. WILFLEY and SONS INC. New York Office: 1775 Broadway, New York €it 


Photo shows Wilfley Acid Pumps handing AMMONIUM NITRATE at HIGH HEADS 


‘| OR ‘a gen | 


nile Acid Pum 
“COMPANIONS IN ECONOMICAL OPERATION’ 


Vite Sand > . 
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For wider adaptation ...and 
unmatched Service Life ..... 


We invite you to inquire into the savings which the 

new line of Vogt GP Drop Forged Steel Valves can make 
possible in your operations. Not only do their many 
unique and exclusive features make them more economical 
of operation, but their broad adaptability to so 

many industrial applications permits a substantial 
reduction in operating overhead. 

Service life, too, is enhanced 

with Stellite faced seating surfaces 

which are available at no 


extra cost along with 


beahewede 


many other trims. 


- 


FREE 


+ X j a. | / Supplement No. 1 


GP Valves completely fill the \ \ to Vogt 
demands of industry for a line of compact, ’ \ 
Catalog F-9 


lighter weight, shorter face-to-face valves. 


Still retaining the safety and ruggedness in- 

herent in a wrought material, these new SPACE 56 
forged steel screw and socket weld end valves, CHEMICAL SHOW 
in sizes from 1/4," through 2”, are rated 800 

pounds at 850°F, and 2,000 pounds at 100°F. 
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150-800 
Pounds 


Service 


(2000 pounds cold) 
* 


Featuring 


Stellite 


Faced 
Seating Surfaces 


* | 
Sizes “4” to 2” /f HENRY VOGT MACHINE CO. 


LOUISVILLE 10, KENTUCKY 
SALES OFFICES: New York, Philadelphia, Cleveland, Chicago, St. Louis, 


Charleston, W. Va., Cincinnati, Dallas, San Francisco 





This 32-page catalog illustrates and 
, ar HENRY VOGT MACHINE CO. 
gives complete specifications on 11 LOUISVILLE 10, KY. DEPT. 24-FC 


types of the new Vogt GP forged Gentlemen: 

steel gate,globe and angle valves. Please send copy of New Vogt Catalog 
Supplement No. 1 to... 

Send for your free copy — 

for ready reference in pur- Name 
chasing. Use the coupon - 
‘ Position 
for convenience. 


Firm 
Address 
City. 
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Giant glass-lined reactor proves 
advantages of fire-resistant 
Aroclor 1248 heat-transfer fluid 


Monsanto heat-trans- 
fer medium specified 


The Argus Chemical Company, 
Brooklyn, N. Y., has installed a 
giant reactor to produce heat and 
light stabilizers for vinyl chloride 
plastic. The system utilizes Aroclor * 
1248, Monsanto’s fire-resistant, 
liquid-phase, heat-transfer fluid: 


The 3500-gallon, glass-lined kettle 
—largest of its kind in the United 
States—has an automatic, pressure- 
less system which operates at tem- 
peratures up to 550° F. 

With Aroclor 1248 used for both 
heating and cooling operations, 
there is maximum protection against 
the type of fire hazard inherent in 
other systems. Aroclor 1248 is de- 
signed for operation at atmospheric 
pressure; it has a boiling point suffi- 
ciently above 600° F. to maintain a 
liquid condition at all times. The ma- 
terial possesses viscosities which per- 
mit pumping at room temperatures. 


Aroclor 1248 offers 
important advantages 


As a fire-resistant, heat-transfer me- 
dium, Aroclor 1248, a chlorinated 


| 


Specially designed glass-lined kettle has 3500 gallon capacity. 


biphenyl, offers chemical processors 
these critical benefits: 


e Stability against heat. 

e An adequate safety margin to 
accommodate accidental over- 
heating. 

@ Reduced corrosive action. 

@ Controlled vaporization loss. 


e Freedom from toxicity hazard in 
properly enclosed systems. 


Send for informative 
bulletin today 


For more information about Aroclor 
1248 as a heat-transfer fluid, write 
for Monsanto’s Technical Bulletin 
No. O-P-130. This bulletin describes 
the physical properties of Aroclor 
1248 and illustrates the design and 
operation of typical heaters. 




















#2 HOURS © TOO C. ests eres 
Vyram O-rings (vertical column, far left) 
show no signs of swell or distortion even 
after prolonged immersion tests. 


New elastomer 
highly resistant 

to hydraulic fluids 
and many solvents 


Monsanto’s Vyram* is a remark- 
able synthetic elastomer which re- 
sists the swelling action of both 
synthetic and petroleum-base hy- 
draulic fluids and lubricants. 


Proved by extensive tests, Vyram 
has demonstrated its ability to with- 
stand the chemical action of a vari- 
ety of solvents and other fluids. 


Comprehensive immersion data 
on Vyram in alcohols, aldehydes, 
amines, esters, ether, glycols, hydro- 
carbons, ketones, oils, substituted 
hydrocarbons and functional fluids 
are presented in a new technical 
bulletin just issued on Vyram. 


Also included in the bulletin are 
physical properties, compounding 
data, processing information and a 
summary of properties imparted by 
various curative systems. 


If you manufacture elastomeric 
seals, Vyram may be just the mate- 
rial you’ve been looking for. For 
technical information, check the 
coupon and mail today. 


New bulletin on 
insect killer Methyl 
Parathion available 


Une of the industry’s most effective 
insecticides, Monsanto’s Methyl 
Parathion, offers formulators an 
important addition to their line. 


Described in detail in a bulletin 
just issued are these facts about 
Methy! Parathion: product charac- 
teristics and features, registrations 
for use (at USDA and state levels), 
precautions for handling, and im- 
portant formulation information. 


Order your copy today. 


Latest information on 
bulk tank storage of 
plasticizers ready 


Production people handling plasti- 
cizers will find important informa- 
tion in Monsanto’s newly revised, 
16-page bulletin, ““The Bulk Tank 
Storage of Plasticizers.”’ 


Topics covered in this illustrated 
bulletin: materials of construction 
particularly useful in setting up 
bulk tank storage units, storage 
tanks, pipe lines, pumps and filters, 
tank car and truck unloading, safety 
precautions, etc. 


Write Monsanto for your copy. 


MONSANTO CHEMICAL COMPANY 
808 North 12th Street, St. Louis 1, Mo. 


Please send me the items checked below: 


{_] Aroclor 1248 Heat Transfer Fluid, 
Tech. Bul. No. O-P-130. 


[_] Vyram Synthetic Elastomer, 
Tech. Bul. No. ODB-55-21 


[_] Methyl! Parathion, Tech. Bul. No. O-55 
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More coatings and 
adhesives uses fore- 
cast for Santolite MHP 


Santolite MHP gives specialized 
properties to adhesives and coating 
formulators using cellulosics, polya- 
mides and most viny] resins. 

A water-white sulfonamide-formal- 
dehyde condensation resin, Santo- 
lite MHP is widely used to give 
polyvinyl acetate adhesives quick 
tack. Usually compounded with a 
liquid plasticizer like Santicizer 160, 
dibutyl phthalate or with a mixture 
of these plasticizers and triphenyl 
phosphate, it forms a tough but 
flexible adhesive for bonding cello- 
phane to cellophane, aluminum foil 
to paper. 

In coatings such as nitrocellulose 
lacquers, Santolite MHP is used 
extensively for a greater degree of 
clarity, gloss, heat sealability, oil- 
and moisture-resistance. 

Because of its wide range of com- 
patibility and its strong solvent 
power, Santolite MHP is a standard 
component for use with cellulose 
acetate to increase that resin’s reten- 
tivity for other plasticizers and 
resins. 

Let us send you more information 
about Santolite MHP and its com- 
panion resin, Santolite MS-80%. 


Just check coupon. 
*Reg. U. S. Pat. Off. 


MOXY 


CHEMICALS ~ PLASTICS 


WHERE CREATIVE CHEMISTRY 
WORKS WONDERS FOR YOU 


[_] The Bulk Tank Storage of Plasticizers 
Tech. Bul. No. 0-69 


[_] Santolite MHP and MS-80%, 
Tech. Bul. No, O-94 
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Traylor Rotary Kilns Save Thermo-Processing Dollars 
because they're built with the biggest 
background of engineering experience in the field 


For over 40 years Traylor has been building 
Rotary Kilns for calcining, roasting and chlori- 
dizing, volatilizing, sintering and nodulizing. In 
the past 14 years alone, more than 150 Traylor 
Rotary Kilns have been built for processing some 
21 different materials . . . an average of almost 
1 kiln a month. With more than 33,000 feet of 
rotary kiln construction in this period, Traylor 
has the backlog of experience necessary to design 
a kiln for any thermo-processing operation. 


In addition to the many recognized operating 
and maintenance economies offered by Traylor 
Rotary Kilns, many new thermo-processing 
problems have been solved through Traylor’s 
accumulated knowledge of kiln construction. 


“Traylor-Made” to fit each individual job, 
Traylor Rotary Kilns have been made in 12’ 
diameter, 450’ long. Bulletin #1115 gives 
complete description, illustrations and specifica- 
tions. Send for your free copy today. 





is 


SALES OFFICES: New York @ Chicago @ San Francisco 
Canadian Mfrs: Canadian Vickers, Ltd., Montreal, P.Q. 





TRAYLOR ENGINEERING & MFG., CO. 


1701 MILL ST., ALLENTOWN, PA. 


jj Yj 
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Primary Gyratory Crushers Rotary Kilns Secondary Gyratory Crushers Ball Mills Jaw Crushers Apron Feeders 
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It’s well to remember 


of the plant 





is the pump 








...the METS SION Centrifugal Pump 


When you have a Mission Centrifugal pump as the 

heart of your plant you are assured of a smooth, 

continuous flow that eliminates vibration and min- 

imizes turbulence. Standard concentric casings 

range from 1” to 6” discharge sizes. Mission 

Centrifugal Pumps are available i in capacities up wypts @ ][ a> NY 

to 2,000 GPM, heads up to 500 feet. MANUFACTURING CO Am 
All parts coming in contact with fluids pumped 

are available in cast iron, carbon steel, bronzes, 

aluminum, stainless steel, Ni-Resist, Monel, nickel, 

Misaloy 3, 10, or 20, and any other metal which CEMTEIFUGAL PUMP DIVISION 

can be cast and machined. P. O. BOX 4209 HOUSTON, TEXAS 











VISIT 
WITH US 
IN 
BOOTH 
213 
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Alum 

Aluminum Oxide 
Ammonium Sulphate 
Arsenic Oxide 
Asbestos Dust 
Asphalt Fillers 
Barite 

Bauxite 

Bentonite 

Bone, steamed 
Borax 

Calcium Carbonate 
Calcium Phosphates 
Carbon, activated 
Carbon Black 
Catalysts, Petroleum 
Cellulose Acetate 
Cement, Portland 
Cement Raw Material 
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Chalk 

Chromite 

Clays 

Coal, pulverized 
Coke Dust 

Copper Converter Dust 
Corn Flakes (brewers’) 
Corn Grits 
Cottonseed Meal 
Cryolite 

Cyanamid 
Detergent Powders 
Dextrin 
Diatomaceous Earth 
Dicyandiamide 
Dolomite 

Feed Ingredients 
Feeds, soft 

Feldspar 
Ferrochrome 
Fertilizers 

Flaxseed 

Flint 

Flue Dusts 
Fluorspar 

Fly Ash 

Fuller’s Earth 
Gilsonite 

Graphite 


Gypsum (rawor calcined) 


C) Ilmenite 
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Iron Salts 

Lime, hydrated 
Lime, pebble 
Lime, pulverized 
Limestone, pulverized 
Litharge 

Magnesite 
Magnesium Oxide 
Malt 

Manganese Dioxide 
Milk, dried 
Mineral Wool 
Nylon pellets 

Ores, pulverized 
Petroleum Coke 
(fluid process) 
Phosphate Rock, 
pulverized 
Polyethylene 
Pyrites 

Quartz, pulverized 
Resins, synthetic 
Rubber pellets 
Salt 

Salt Cake 

Silica, pulverized 
Slag, pulverized 
Slate, pulverized 
Soap Powders 

] Soda Ash 

Sodium Bicarbonate 
Sodium Phosphates 
Starches 

Sugars, refined 
Talc 

Titanium Dioxide 
Wood Chips 

Wood Flour 

Zinc Oxide 


NOW YOU CAN BUY AND 
CONVEY IN BULK 


New profit opportunities await every company 
prepared to modernize its operations by buy- 
ing materials in bulk and conveying them in 
sanitary, completely enclosed systems from 
railroad car or truck to storage, thence’ to 
process and shipping. 


When you visit the Chemical Show, make it 
a point to drop by Booth 213 for a chat with 
experienced Fuller representatives about Fuller 
conveying systems, the way they are being 
elehilielo] bam tr se MoM itolilel (Mela olt)| @ileli-telel S 
and how Fuller-engineered systems can help 
you make more money. 





FULLER COMPANY, Catasauqua, Pa. 
A SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORP. 


‘ h AIR : 
ponerse = pernesting Chicago + San Francisco + Los Angeles + Seattle » Kansas City + Birmingham 























ENGINEERING 
REPORTS: 


HOW G.E. CAN HELP YOU MEET INCREASED 
CHEMICAL PRODUCTION REQUIREMENTS 


A NET EARNINGS RECORD YEAR, predicted at 10% above 1954, will be the result of increased 
production and sales in 1955. To meet production demand, chemical producers must con- 
tinually review their plant electrical requirements. The G-E engineer’s approach to your plant’s 
increased electrical needs is through electrical systems that are... 681-8 


® Adaptable to existing plant set-ups ®@ Designed for future expansion 


@ Flexible in application @ Easily maintained, durable and efficient 


TURN PAGE FOR MORE PRODUCT INFORMATION > 
































BERS 


oor or outdoor uses. New Polyex insulation 


G-E ENGINEERED DRIVES AND POWER SYSTEMS MEAN... 


Modern, more flexible processing lines 


IN THE NEXT TEN YEARS, production must increase an 
estimated 50% to meet greater consumer needs. Avail- 
able manpower will increase only an estimated 14% 
during the same period. 

INCREASED OUTPUT AND EFFICIENCY must close the 
production gap between available manpower and 
estimated demand. General Electric electrical systems 
are designed and installed for efficient, flexible, easily 
expanded production. 


G-E ENGINEERING SERVICES (see back page) can help 
you meet production requirements to bring your elec- 
trical system up to date. The result is a modern system 
integrated into your present plant setup. 

FOR ADDITIONAL INFORMATION on how G-E engi- 
neered systems and engineering services can help you, 
contact your G-E Apparatus Sales Representative during 
your early planning at the nearest G-E Apparatus Sales 
Office. General Electric Company, Schenectady 5, N. Y. 


681-5 


Engineered Electrical Systems for Process Industries 


GENERAL 


an | 


reduces installation costs. This design means equipment may 
easily be expanded or moved to meet plant requirements. 


ELECTRIC 








HIGH EFFICIENCY and low installation cost of this pumpless 
rectifier provide more reliable and economical d-c power. Factory 
wired, the unit is ready when it arrives to connect and operate, 





* 
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gives up to 50% longer motor life. NEW G-E TRI-CLAD* ‘55’ MOTORS, totally enclosed, are suitable for damp areas, 
even where hosing is necessary. New cooling system cleans while it cools motor. 


for your prant 


G-E MAGNETIC STARTERS and safety switches are compact, 


for maximum space savings. Short-circuit protection is pro- 
vided by circuit breaker or fusible disconnect switch. 


SIE SDNY ae RPS AT BAINES 8 BRAINY PBR TR USNR SR NOE Ro CR GR STL FA 





see 


CORROSIVE ATMOSPHERE effects are greatly minimized SHORT CIRCUIT PROTECTION up to 60,000 amps, plus 50% greate1 
in these G-E Tri-Clad induction motors. Rugged cast-iron space savings are provided by all-new G-E Limitamp*, 
construction makes them excellent for process application, *Reg. Trademark of General Electric Company 
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SIX G-E ENGINEERING SERVICES... 


HELP YOU PROTECT YOUR EQUIPMENT INVESTMENT 


G-E APPLICATION ENGINEERING helps you and 
your consultants design the right electric system 
for your plant. 


G-E ANALYTICAL ENGINEERING helps attain the 

optimum electrical system for your application. 
Engineering experience backed up by electronic system 
analyzers save valuable design time. 


G-E PRODUCT DEVELOPMENT laboratories design 
and test new equipment under tomorrow’s condi- 
tions to meet your future demands. 


G-E FIELD-SERVICE ENGINEERING helps you super- 
vise installation, expedite start-up of your major 
electric equipment. 


G-E MAINTENANCE SERVICE from 36 G-E Service 

Shops will repair and uprate your old equipment, 
help establish productive maintenance of your equip- 
ment, furnish emergency service. 


G-E PROJECT CO-ORDINATION means on-time 
engineering, shipment, installation of your electric 
equipment from preliminary diagrams through start-up. 


These valuable services are available to you with 
General Electric equipment. Contact any General 
Electric Apparatus Sales Office. Meanwhile, for the 
full story of G-E engineering services, write for bro- 
chure GED-2244, General Electric Co., Section 681-5, 
Schenectady 5, N. Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Pumping Progress Report 


FOR HYDRAULIC ENGINEERS 


An advertisement prepared by the Aldrich Pump Co., Member of Hydraulic Institute, U.S.A. 


PUMP INSPECTION, MAINTENANCE AND REPAIR are jobs too 
frequently ignored in the design of produc-— 
tion pumps. This has been verified by a 
survey of more than 15,000 pump installations. 
Speed and economy of maintenance was fre— 
quently quoted as a major factor in pump 
selection. 





SECTIONALIZED FLUID-ENDS offer one of the best ways to 
guarantee both speed and economy in pump 
maintenance. As originated by ALDRICH Pump 
Co. Engineers, the Sectionalized Fluid-—End 
comprises four main assemblies — the working 
barrel, suction manifold, discharge manifold 
and stuffing box. 





SPEED IN MAINTENANCE is assured because of ease of 
accessibility of all wearing parts. Manifolds 
can be slid back on studs and valves removed 
as complete units. Split collar and flange 
connection of plunger to yoke permits easy 
removal of plunger. 





ECONOMY OF MAINTENANCE results from speed in main- 
tenance. Perhaps even more important is the 
simple fact that it is cheaper to replace a 
single section than a complete fluid-—end. 
Another important economy is parts inter- 
changeability. Among 3-, 5-, 7-— and 9-plunger 
units of any series, wearing parts are inter- 
changeable. Where a combination of multiplex 
pumps is required, this reduces spare parts 
stocks. 





THE ALDRICH PUMP COMPANY is the originator of the 
DIRECT FLOW principle — a design innovation 
that utilizes the sectionalized fluid—end 
principle. Aldrich Engineers have become 
known as the people to take your tough pumping 








problems to. We have never turned down a 
challenge. 





FURTHER INFORMATION can be had direct from the company. 
Tell us your problem and we'll send you Data 
Sheets describing the size pump we recommend 
to solve your problem. Address your request 
to: The Aldrich Pump Company, 3 Gordon 
Street, Allentown, Pa. 








Aldrich Direct Flow Fluid-End Design 


...for your 


tough pumping problems 


specify ALDRICH 


The Direct Flow principle, an 
Aldrich design innovation, is a 
major forward step toward the 
solution of tough pumping prob- 
lems of all kinds. Not only does it 
eliminate two right-angle turns 
in the fluid-end, but in addition 
makes possible complete Fluid- 
End Sectionalization. This is 
another Aldrich design innova- 
tion which permits economies of 
maintenance and repair offered 
by no other type pump. 


CHECK THESE ADVANTAGES OF 
SECTIONALIZED FLUID-ENDS: 


Less expensive parts replacement 
Ease of inspection and maintenance 
Interchangeable wearing parts 


No special equipment 
for valve removal 


Easily accessible stuffing boxes 


a 


Write today for 
Data Sheets 
describing the 
Direct Flow 
Pump Series. 


THE 


PUMP COMPANY 


Originators of the Direct Flow Pump 
3 GORDON STREET 
ALLENTOWN, PA. 
Representatives in principal cities 
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Why does ONE /owsmager. 


sell OTHERS in nearby plants ? 


You get MORE than Operating This 500 HP Powermaster Packaged Automatic Boiler 


installed in a West Coast food processing plant has led to 
the purchase of four Powermaster units by other com- 
panies in the same area. 


Efficiency with Powermaster 


* Low-cost, space-saving installation 


* Fast steaming The reason for these extra sales is because Powermaster is 


panes secidamsne solving two steam problems—more steam for processing, 
ae FESPONSS TO LOSE cHanges and more efficient off-season heating by means of modu- 
* Quick fuel change-overs lating control of firing rate. 
lean, d 
% Clean od — You can now purchase a completely factory-assembled 
* Automatic operating and safety controls and fire-tested Powermaster on the new Pay-As-You-SAVE 
* High fuel economy at all loads Purchase Plan that helps you pay for your new boiler out 
* Clean, quiet operation of the savings it brings you. 
* Smokeless combustion Write for Bulletin 1220 or ask our representative to tell 
* One-source responsibility for complete unit you how Powermaster can meet your requirements. 


* Nation-wide factory-trained service organization 
* Pay-As-You-SAVE Purchase Plan f2 Wee @® 


PACKAGED AUTOMATIC BOILERS 


In sizes to 500 HP; pressures to 250 psi. 


eS 


Established 1885 * Morgantown Road, Reading, Pa. 
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. bearing features 


* 
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Allis 
“CHaL 
ME 
Cnderwriters'§ R Ss 


M 


held tightly in place against the inner face 
e ‘ ‘ of the bearing enclosure. This cap, with its 
.* hm close running clearances, keeps grease from 
the interior of the motor . . . retains an am- 
ple supply within the bearing enclosure. 


fully enclosed and protected __,,.\:': 2% s% ot bane anni 
. 


dirt out. What’s more, large grease reser- 
or voirs act as additional dirt traps. 
eee 


D> Jou f/ ms ©The bearing is enclosed with a bearing cap 


~ 


* 


easy to grease 


You can lubricate the bearings without 
dismantling the motor. Pipe-tapped holes 
in the bearing housings at three points pro- 
vide both means for inserting new grease 
and a means of flushing out old grease. 


Look for the extra bolts on the end housing 

. the sign of greater value. Ask your Allis- 
Chalmers representative or Authorized Distribu- 
tor to show you a cutaway section of this mainte- 
nance-cutting design. Or write Allis-Chalmers, 


Milwaukee 1, Wisconsin, for Bulletin 51B7286. 
A-4610 


ALLIS-CHALMERS 
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U.’S."Expansion Joints 


U. N. personnel remain cool and relaxed in their 

great edifice. The air-conditioning system is noiseless 

and vibration-free. Flexible rubber connections known 

as U. S. Expansion Joints “take up” any movement in 

the piping, effectively hushing and “calming down” 

vibration and pump noises in the system. In the photo, 

for example, you see one of the refrigerating compres- 

a sors in the U.N. building. Note the U.S. Expansion 

— Joints, one going out from the top of the turbine, the 

other from the side. U.S. am Joints are also used for the chilled-water lines from the water 

chillers and the refrigerating lines from the refrigerating compressors; also on the water lines to and 
from the cooling towers. 

A product of United States Rubber Company, these joints also offset stresses caused by expansion 
and contraction. Since they have no moving parts to wear or bind, U.S. Expansion Joints last a long 
time. Some are still in service after 30 years—a record unmatched by any other joint! 

For air-conditioning systems, or in any pipe line where noise and vibration are problems, investi- 
gate U. S. Expansion Joints. Call any of the 27 “U. S.” District Sales Offices or write address below. 








“U.S.” Research perfects it...“U. S.”? Production builds it...U. S. Industry depends on it. 


UNITE ®D STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N.Y. 


Hose ¢ Belting « Expansion Joints ¢ Rubber-to-metal Products ¢ Oil Field Specialties * Plastic Pipe and Fittings « Grinding Wheels ¢ Packings ¢ Tapes 
Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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EAGLE-PICHER 


PV SUPERTEMP | 


BLOCK INSULATION 
with the NEW “Precision-Finish” 


A TRUE-CUT BLOCK! Eagle-Picher’s new “precision- 
finish” is one of the most important insulation develop- 
ments in years. Here’s a highly efficient, all-purpose 
insulating block that is practically dustless. 


GREAT STRUCTURAL STRENGTH! Eagle-Picher PV Super- 
temp Block meets your specific demands for long-last- 
ing insulating block able to withstand a wide hot 
surface temperature range up to 1900 F. PV Block 
effectively resists steam and other moisture, does not 
disintegrate or lose thermal efficiency under heavy- 
duty service. 





EASILY INSTALLED! Lightweight PV Supertemp Block 
is easy to handle, requires only minimum reinforcing. 
It is easily cut to fit irregular areas—and no special 
tools are needed. 


WRITE FOR FREE SAMPLE TODAY! 


Compare Eagle-Picher PV Supertemp Bock with other insulating blocks. 
You'll appreciate the improved temperature control that pays off in 
greater fuel savings. You'll sell yourself on the new “precision-finish”’! 


THE EAGLE-PICHER COMPANY 


Since 1843 p | Producing a complete line of industrial insulations 


Cincinnati 1, Ohio 
(Member of Industrial Mineral Fiber Institute) ; 
PICHER (Conforms to Commercial | 
Standard CS 117) 


& 
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heating air; special atmospheres; corrosive and non-corrosive 
gases; thermal chemicals; circulating oils; asphalt; for super 
heating vapors and other very exacting duties. 


We can generally guarantee surface temperatures of the finned 
combustion tube, to a maximum of 200° F. above the maxi- 
mum temperature of the liquid—this is extremely desirable 
when heating asphalt and certain other materials. 


Above: Three Brown Fintube Air Heaters 
Mounted from Ceiling to Save Floor Space. 
up to 10,000,000 BIU per hour Below: Outdoor Installation of Two Gas 
Fired Heaters. 
3 standard types... 
+ + . 
gas, oil or combination burner 


Write for Bulletin No. 551 


BROWN FINTUBE 
HAT TRANSFER PRODUCTS 


BROWN FINTUBE COMPANY 
lynia, Okie 


Engineering and Sales Representatives in the Principal Cities 
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‘Workshops on Wheels” 


WHAT IT IS: Rockwell’s new Mobile Maintenance and 
Lubrication Service is designed to increase the efficiency and 
lower the cost of valve maintenance for oil and gas field installa- 
tions, refineries, pipe lines, chemical plants, and processing plants. 
It is made possible by a fleet of specially-built valve “‘workshops 
on wheels,” manned by factory-trained experts, and equipped 
to provide complete “‘on the spot”’ service on a regular schedule, 
tailored to fit individual needs. 


HOW IT WORKS: A Rockwell engineer, thoroughly familiar 
with Nordstrom valve design and maintenance, as well as with 
your particular process requirements, studies your installation 
in terms of its service needs. Then a mutually agreeable schedule 
is established for the servicing of your valves. From that time 
on, you have no valve maintenance worries; they become the 
responsibility of a Rockwell service expert. At regular intervals 
he will handle all servicing and lubrication quickly, efficiently, 
working from one of Rockwell’s ‘“‘workshops on wheels.” These 
Rockwell-designed trucks are equipped with the most advanced 
lubrication, servicing and repair equipment, and built to operate 
with complete safety under any fire or explosion control 
requirements. 


WHAT IT COSTS: Naturally, the price of this new planned 
maintenance and lubrication service varies with the size and 
number of valves, and with frequency of service. Definite prices 
are established after a Rockwell engineer has studied your in- 
dividual requirements. 

Actually, this new Rockwell service saves far more than it costs. 
It saves on fixed maintenance overhead. It saves on valve repairs. 
It saves by reducing costly down time. Because it is expert pre- 
ventive maintenance performed on a regular schedule, it saves by 
spotting potentially expensive trouble before it gets expensive. 
And, of course, it saves on valve replacement costs because your 


valves will give you longer, more economical service life. 
-.. cuts maintenance, down time, and replacement costs. 


The new Rockwell Mobile Maintenance and Lubrication Service is another extra value you 
can get only from the world’s oldest and largest maker of lubricated plug valves. Its sole 
purpose is to help you get the best possible valve service at the lowest possible cost. For more 
detailed information, send the coupon below. 


R O Cc « WL aa L L = Rockwell Manufacturing Company 


400 N. Lexington Avenue 


Pittsburgh 8, Pennsylvania 
N O rd st ro mM VA LVES [_] Please send me complete information about Rockwell’s new 


Mobile Service. 


LUBRICANT SEALED FOR POSITIVE SHUT-OFF [_] Please have a Service Engineer survey my valve maintenance 


needs. 


Name Title 





Company _ 





Address__ 


City, 








How BUFFALO Can Help You with Your 
AIR CLEANING Jobs 


With the country becoming more and more 
pollution-conscious, industry calls on Engi- 
neers with many “puzzlers” in the way of air- 
cleaning problems. Here at “Buffalo”, with 
over half a century of experience in this field 
—and a wide line of equipment — we are in 
an excellent position to help. Our files include 
a tremendous variety of problems successfully 
solved, with new information being added 

“Buffalo” almost daily. “Buffalo” Engineers are constant- 

Tyne Waker ly developing highly specialized equipment for 
new and specialized problems. 


EXAMPLE — a collection efficiency of 99.9% plus, ending a serious nuisance 
problems in phosphate rock drying operations. 


EXAMPLE — 1000° F. highly corrosive gas effluent made nuisance-free and 
non-toxic. ea 


EXAMPLE — tar vapor, lampblack, metallic fumes in concentrates of 5 to 10 grains 
per cu. ft. removed to average of .006 grains per cu. ft. in numerous 
installations. 


“Buffalo” equipment includes Air Washers, 

Hydraulic Scrubbing Towers, Hydro-Volute 

Scrubbers, Rotary Multi-stage Gas Scrubbers, 

Gas Absorbers, Blowers, Exhausters and 

Pumps to solve most any cleaning problem 

you may have — all engineered to the job, for 

highest efficiency and simplest possible main- 

tenance. Call on the “Buffalo” Air Engineer in “Buffalo” Hydraulic 
any principal city for sound, helpful recom- Sens ewer 
mendations. 


“Buffalo” Rotary 
Gas Scrubber 


WRITE FOR BULLETINS AP-225, 
AP-425, AP-525, 3181-B, and 2424-F. 


Sales Rep, < Forge Co, Ltd 


“Presenta:;.. be 

“ves in all Princip Ic 

a -ities 
VENTILATING °* HEATING °* AIR CLEANING 
AIR TEMPERING * INDUCED DRAFT * EXHAUSTING 


COOLING * FORCED DRAFT * PRESSURE BLOWING 
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Hydraulically 
Controlled 


VARINE 


‘Mey: Veli, fem:-¥iai, ( The first basic improve- 


ment for loading and 
unloading of petroleum 
products in over 

30 years. 





e Speeds tanker 
turn-around-time 

e Far less manpower 
to operate 

e Long life, trouble free 
operation 

e Elimination of hose bursts 





e Lowers fire and work 
compensation premiums 


Operates from —60°F. to +225°F. 


One motor, one switch 
controls operation 


e Static and spark resistant 








e No manhandling of hose 


CHIKSAN COMPANY; Brea, California 


Please send me more information on the Chiksan 
Marine Loading Arm. 


Name 





Company 





Address 





Zone__ State 





Well Equipment Mfg. Corp. (Division), Houston 1, Texas - Subsidiaries: Chiksan Export Co., Brea, Calif., Newark 2, N.J. « Chiksan of Canada, Ltd., Edmonton, Alta. 
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control 
valve 
operator 


accurately positions valve _ 
WITHOUT COMPRESSED AIR! 


LO 





Controllers for process variables like pressure, temperature, 
flow, and liquid level can now be manipulated without air 
supply and compressor systems. The new ‘American- 
Microsen’ Control Valve Operator positions conventional 
slip-stem control valves with positive electro-hydraulic 
action. It now makes available a fully-integrated, graphic- 
type process control system operated entirely by electricity. 
It accepts the 0.5 to 5.0 ma. d-c signal of the ‘American- 
Microsen’ Electronic Process Control System. Signals re- 
ceived by the Valve Operator may include proportioning, 
reset, and rate actions to control, ratio, program, etc. There 
is no valve “flutter”, even with greatly varying stem thrust; 
and position accuracy is quickly established by an integral 
electronic feedback system. 


The Control Valve Operator is especially desirable 
where transmission distances are long . . . where freezing 
or clogging of pneumatic lines are problems . . . where the 
cost of air supply systems is excessive. Controls and Valve 
Operator can be up to 30 miles from the transmitter; the 
high-level signals are unaffected by ordinary transmission 
variations or ambient conditions. 


Learn exactly how the new ‘American- 
Microsen’ Electro-H ydraulic Control Valve 
Operator can contribute to your process 
efficiency, product quality, and profitable 
operation. Write for data. 


Interior working view 


MAXWELL ‘ INDUSTRIAL CONTROLS DIVISION, STRATFORD, CONNECTICUT 


Ml 


TRADE MARK 


MAKERS OF ‘AMERICAN-MICROSEN’ ELECTRONIC TRANSMITTERS, INDICATING OR RECORDING SET STATIONS, 
CONTROLLERS, MANUAL CONTROL STATIONS AND ELECTRO-PNEUMATIC VALVE POSITIONERS. 


MANNING 
INI JHOOW 9 
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Hydrogenation of fats and oils 
t 


the Drever 
| Industrial furnace atmosphere 


for treatment of various 


/ fe metals and alloys 
rsh He | 
i 


Dittusiatyy °F 
Foduoes clean 75” Hydnogon Gas Mixture 


We can supply COMPLETE STORAGE SYSTEMS for tank 


car lots of anhydrous ammonia. This reduces the cost of 


Process operations where 


ammonia approximately 75%. Write for bulletin B-52 


COMPANY 
J 


RED LION ROAD & PHILMONT AVE. ° BETHAYRES, PA. 
20 
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Bailey Recorder for receiving pneumatic and electric signals. 


Pick any four, 


plug in, and record 


Here is a receiver recorder, custom-built by you to meet your needs, 
no matter how changeable, how complex. On a single chart you can 
record any four measured variables—and interchangeable receivers 
permit new combinations almost at will. 


Individual plug-in pneumatic or electronic receivers—and corre- 
sponding integrators —are interchangeable in the four identical 
frame slots. You can select any combination; even including two 
receivers and their two integrators. 

Think what this can mean to you! Parts inventories are minimized; 
re-use of components keeps instrumentation costs economically low 
when cycle changes are frequent—and you can even tie in with 
your existing transmitters. 


Ask for Product Specification E12-5. 





ONLY BAILEY OFFERS ALL THESE 
ADVANTAGES IN A SINGLE RECORDER 


Pre-calibrated plug-in receiver units 


Up to four pneumatic or electronic receivers 
—or two receivers and two integrators 


Any four variables on one chart—easily C. autrals for 
pepeatrcninnie ssi. st 1054 IVANHOE ROAD TEMPERATURE 
© A full year's ink supply at one loading : PRESSURE 
© Faster ordering—from stock hie danse 
@ Minimum inventory of parts re dea is eee 


@ Mini instrument investment for process 
spits squeak haation Controls for Power aud Proceed — eanio oensity 
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Tank Trailers of Armeo Stainless 
Carry Pay Loads Both Ways 


Trucking companies have found that truck tanks made of 
Armco Stainless Steel pay for their extra cost in a very 
short time. The reason is they carry pay loads on return 
trips as well as outbound trips. Stainless Stee! tanks can 
be switched from one fluid to another. Their smooth, cor- 
rosion-resistant interiors are easily cleaned and freed from 
odor or possibility of contamination. 

For example, a West Coast tank truck manufacturer re- 
ports that many units are hauling gasoline to Arizona, 
returning with aqua ammonia or cottonseed oil, thereby 


paying for the back haul. 


WIDE VARIETY OF CARGO 
Stainless steel truck tanks carry cargo like alcohol, glycer- 
ine, resins, cocoanut fat, phosphoric acid, tallow, ethylene 
bromide, petroleum products and a variety of chemicals. 
Type 316 and Type 316L Armco Stainless Steels are ideal. 
By the use of sanitary baffles, they can haul wine, vine- 
gar, water, liquid sugar, vegetable oils and molasses. In the 
hauling of aviation fuel and high octane gas, stainless steel 
tanks completely eliminate sedimentation tests. 
For complete information on Armco Stainless Steels, 
write us at the address below. 


SV Wid ARMCO STEEL CORPO RATION 1565 CURTIS ST., MIDDLETOWN, OHIO 


SPE 


AL. STEELS 


SHEFFIELD STEEL DIVISION e¢ ARMCO DRAINAGE & METAL PRODUCTS, INC. © THE ARMCO INTERNATIONAL CORPORATION 
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Sulphur printing, illustrated here, is one of the 


contro! inspections used by A. O. Smith, The test is designed to deter- 
mine the amount and segregation of sulphur present in forgings. This 


mine acceptability of materials for specific corrosion-resistant or weld- 
inspection evaluates the forging for welding. 


important applications for nondestructive tests are those that deter- 


ing characteristics. 











Still another method of flaw detection used by A. O. Smith Ultrasonic testing (inspection utilizing high-speed sound 
is the magnetic particle test. Magnetic particle tests are waves) is another method A. O. Smith uses for quality con- 
ideal for detecting surface and sub-surface faults in ferrous trol of heavy sections. The picture shows an additional 
materials. In this picture, technicians are shown inspecting application of ultrasonic testing — operator is determining 


the welds on a pressure vessel. 


wall thickness of 167,000-Ib. vessel. 


Nondestructive inspection is one more reason for the dependability 
of A. 0. Smith vessels, exchangers and other process equipment. 
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Illustrated here are just a few of the nondestructive testing 
processes by which A. O. Smith maintains the quality of its 
products. Of course, there are many other tests, too — both 
nondestructive and destructive — all designed to help create 
equipment that will excel in your operations. 

A. O. Smith was one of the members of the original commit- 
tee that first established radiographic inspection techniques 
and standards. Also, we have used magnetic particle testing 
since 1934 .. . ultrasonic testing procedures since 1945. 


> 


Through research <3) My... a better way 


ene & 
C-O 8 0. O 8 A 17S 


PROCESS EQUIPMENT DIVISION 
HEAT EXCHANGERS « PRESSURE VESSELS 
Milwaukee 1, Wisconsin 


International Division: Milwaukee 1, Wisconsin 





... LEADER IN 
WASTE-TREATMENT 
C INEERING presents the 


SEDIFLOTOR Clarifier 


p- SKIMMER € SCRAPER DRIVE 


a owen 
> HEF) 
Od) 


re al 4) 

ALTERNATE \ b mt EFFLUENT 

CHEMICAL " j ’ RATAKE - OF F 
FEED 7! /\ 


ie baa . mR SEoEieees 7 
fa LIE FE I PPE O'S, ot 


AIR SATURATION TANK SEDIFLOTOR 
CLARIFIER 


1. “DISSOLVED-AIR FLOTATION” assures rapid removal of suspended 
material from waste waters. Here is new efficiency for removing 
contaminants such as oils, greases, light fibrous materials, etc. 

Based on the principle of “dissolved-air flotation’”— and incorporating 
reliable chemical feed and operating control, the ‘“‘SEDIFLOTOR” 
Clarifier is the answer to many waste problems. 


GRAVITY-SETTLING CLARIFICATION is included. “SepIFLoTor”’ Clarifier 
design provides the most modern type of gravity-settling equipment, 
so that both light and heavy materials are removed rapidly and effectively. 


Faster... flexible...economical...dependable 

Proved by exhaustive test, ‘“‘SepirLotor’’ Clarifier offers marked 
advantages. The combination of flotation and gravity-settling 
results in extremely fast and efficient cleansing of waste waters 
from refineries, packing houses, paper mills, sewage plants 
(where large amounts of grease and oil are present), chemical 
and food plants and other similar sources. 


It is readily adaptable for use with other equipment, and may 
be designed for literally any desired flow, with provisions 

for use of chemical agents, and continuous removal of floating 
scum and settleable solids. 


Quite automatic, the ‘‘SepirLoror’’ Clarifier operates with 
maximum economy and requires only periodic attention. 
The one company 


a offering equipment 
Waste Samples Invited for oll types of 
woter ond waste 
Our laboratory is equipped to test samples of waste water to determine ection. 


suitable methods and proper size of equipment for your needs. Your panache 

inquiry is invited and should include general description of your problem. filtration, flotation, 
eerction, ion 
exchange and 
biological processes. 








INFILCO ING. i, son septa Sora dneree “a 
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Exclusive FALK Steelfiex 
grid-groove design smothers 
shock and vibration. 

The damaging effects of shock and 
vibration can shorteh the life of any 
connected ma ery. Here is how the 
Steelflex_grtd-groove design overcomes 


thes-e6mmon enemies. 


| ar cd Under 











@ Any size @ Any service i 
@ Any application @ Horizontal 
or vertical @ Always available 


Why FALK Steelflex Couplings 
give the finest protection 
for connected machinery 


Maximum protection of connected machinery is best 
provided by Falk Steelflex Couplings because, thanks to 
their exclusive design, they overcome the damaging condi- 
tions of shock loads, shaft misalignment and vibration. How 
this unique multiple protection is made possible is shown at 
the right. 

Falk Steelflex Couplings give the most economical 
protection, too, because they make connected machinery 
last longer and give better service. Furthermore, when 
actual coupling costs are figured per year of service, Falk 
Steelflex Couplings show substantial savings through their 
rugged all-steel construction, easy interchangeability and 
low maintenance requirements. 

The basic Type F Steelflex Coupling—in 33 sizes to cover 
capacities from 2/5 through 70,000 hp per 100 rpm—meets 
over 90% of all industrial applications. Special or Dual Pur- 
pose Steelflex Couplings are available for problem applica- 
tions. Write to Department 247 for engineering bulletin, 
including selection and dimension details. 











THE FALK CORPORATION, Milwaukee 8, Wisconsin 
MANUFACTURERS OF 


© High Speed Drives 
© Special Gear Drives 
@ Single Helical Gears 
@ Herringbone Gears 


®@ Marine Drives 

© Steel Castings 

@ Weldments 

@ Contract Machining 


©@ Motoreducers 

@ Speed Reducers 

© Flexible Couplings 

© Shaft Mounted Drives 
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at Dale 


... Accommodates 

shaft misalignment 
and free end float 
Basic maintenance 


procedure dictates regu- 
lar inspection and correc- 


LIGHT LOADS 
The gridmember bears 
only at outer edges of 
grooves. The long span 
between points of con- 
tact remains free to flex 
under load variations. 


Under 
NORMAL LOADS 
As load increases, the 
distance between sup- 
ports on the grooves is 
shortened proportion- 
ately, but a free span 
remains to cushion 
shock loads. 


Under 
SHOCK LOADS 
Under extreme over- 
loads, the grid-member 
bears fully on the 
grooves and transmits 
full load directly. The 
coupling remains flex- 
ible, within its rated 
capacity. 


PARALLEL 
MISALIGNMENT 


tion of shaft alignment. { 


Between inspections, 
Steelflex couplings pro- 
vide protection by accom- 
modating unavoidable 
shaft misalignment and 
end float. The gridmem- 
ber which connects the 
two hubs of a Steelflex 
coupling is not fastened 
to either hub, so each hub 
can shift without imposing 
load on the other shaft. 


«e-@ good name in 


ANGULAR 
MISALIGNMENT 


FREE END FLOAT 


industry 
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YOU CAN DEPEND ON THE 
a 


When the weighing is fast and the materials are loose 
(or even sluggish!), and you’re having a running battle 
with profit loss from weight inaccuracy or the high cost 
of bagging and scale upkeep... 


here’s one scale that won't let you—or your profits—down! 


IT’S DEPENDABLE! The E-50’s work-horse dependability 
makes it the perfect choice for any plant where output vitally 
depends on the perfection of the bagging scale. And upkeep is 
low! You'll find Richardson Scales still in operation after 30 and 
more years of service. 

IT’S FAST, ACCURATE! With the rugged, completely auto- 
matic Richardson E-50 you'll get high speed bagging with accu- 
racies that never before were a practical possibility—up to 1/10 
of 1% under optimum conditions. 

IT’S VERSATILE! Unique design permits the weighing of hun- 
dreds of food, chemical, grain and other materials. The E-50 is 

equally efficient as an independent bagging machine, or as an ven 20 - on age es 
integral part of a co-ordinated production line packaging system. . aa Perec ged 
Don’t let weight inaccuracy and bagging costs pick your pockets. Bagholders, manual or air- 
Find out about the scale that really unties production epereng ote axes. 
tie-ups—Richardson E-50. Write today for free illustrated 

bulletin #3749A that tells the whole cost-saving E-50 

story! 











Os 
RICHARDSON SCALE COMPANY « Clifton, New Jersey 


Atlanta @ Boston ® Buffalo ® Chicago ® Cincinnati © Detroit © Houston p 

Memphis © Minneapolis ® NewYork ® Omaha © Philadelphia Duplex Model E-50 bags poultry Ten 50-Ib. bags per min. of anti- 

Pittsburgh @ San Francisco ® Wichita © Montreal ® Toronto ® Havana mash up to twenty-two 50-lb. bags biotic are delivered from Duplex E-50 
Mexico City ® San Juan per min. at leading feed mill. in major pharmaceutical plant. 
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solid wedge, 
inside screw, — 
non-rising stem 


split wedge, 
inside screw, 
rising stem 


| Safe , Light 
... Lrouble-free 


. « « With union body-bonnet joint on 125 
Ib., 150 Ib., 200 Ib. pressure classes 


Be safer—and save! Greater operating safety, 
positive shutoff, and low upkeep costs are 
the prime advantages of modernOIC bronze 
gate valve designs in all pressure Classes. 


Union ring nut provides 
safety-tight body-bonnet joint 


The separate union nut seals the bonnet and 
body mating surfaces, effecting a tight, leak- 
proof joint. Possibility of distorting body 
and bonnet during disassembly and assem- 
bly and of loosening the joint during opera- 
tion are virtually eliminated. 


Cr 


FOUNDED 18683 


solid wedge, 
inside screw, 
rising stem 


OIC design reduces maintenance costs 
Necessity for stem replacement can be 
forgotten, because stems are special, long- 
lived OIC Alloy-40. This sturdy material 
eliminates galling and seizing and contrib- 
utes to easy operation. 

Stem threads are never exposed to line 
fluids in open or closed positions (125 Ib. 
and 150 Ib.), preventing thread abrasion 
from line fluids or suspended solids. 

All pressure parts are designed for maxi- 
mum strength, and working partsare hydro- 
statically tested for positive sealing and 
seating. Write for our folder, No. 1006. 
Order from your OIC distributor. 


THE OHIO INJECTOR COMPANY « WADSWORTH, OHIO 


ALVES 
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FORGED & CAST STEEL, LUBRICATED PLUG, 
BRONZE & IRON VALVES 





for TOUGH 
fluid and gas 


handling jobs 


Conveying nitric acid for use in batch nitrations is quick death for ordinary 
flexible metal hose. Sulphuric acid and plating solutions are other notorious 
killers. When temperature and pressure extremes and adverse handling condi- 
tions are also involved, hose replacement is frequent and expensive. 


Thot’s why—for tough jobs—it’s good economy to specify Atlantic flexible 
metal process hose. Manufactured to survive the most destructive use, it is 
unequalled for leak-proof qualities, flexibility, durability, strength and lightness. 
It performs long after ordmmary hose is scrapped and returns real savings in 
your material and labor dollar. 


Whatever your application — conveying, controlling movement and vibration, 
correcting misalignments, compensating for expansion and contraction — there 
is on Atlantic flexible metal hose thot is best for it. 


Available in Seamless or Interlocking construction: Steel, stainless steel, monel, 
bronze. ¥%"—36" 1.D. inclusive with appropriate fittings. 
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Our engineers have developed flexible metal hose for a 
number of classified nuclear applications. Though these 
types cannot be released at present, the experience gained 
is available for any unusual problems you may have. 


Write for Chemical and Process Industries Bulletin 20D. 


See our Catalogs in Sweet's Files for 
Product Designers 


and Mechanical Industries. 


ATLANTIC METAL HOSE CO., INC. 
329 Dyckman St., New York 34, N. Y. 
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MIDVALE FORGES 





In planning atomic-powered submarines, top-grade 
materials and top-quality workmanship were first con- 
siderations throughout. 

Midvale is proud to have supplied the stainless steel 
forgings used in the heat exchanger system of the power 
reactor ... proud because of the recognition thus given 
to Midvale quality . . . in steel making, in forging, 
and subsequent heat treatment, inspection and testing. 

These forgings of type 347 stainless steel required 
the most careful control in the melting and casting of 


STAINLESS STEEL 


the ingots, together with the best in forging technique 
to produce material that would pass all of the exacting 
metallurgical requirements. The 100% Zyglo inspec- 
tion, inside and out, was only part of the specifications. 
All forgings were fabricated by welding into the piping 
system and heat exchanger. 


It will pay you, too, to call Midvale for any forging 

. carbon, alloy or stainless steel . . . any shape — 
rolls, gear rings, shafts, pressure vessels or a variety of 
other steel products, 


THE MIDVALE COMPANY- Nicetown, Philadelphia 40, Pa. 
Offices: New York, Chicago, Pittsburgh, Washington, Cleveland, San Francisco 


MAL ALN 


FORGINGS, ROLLS, RINGS, FLANGES, CORROSION AND HEAT RESISTING CASTINGS 
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% no seals...no stuffing box 


Chempump installed in American 
ENKA’s Nylon Research Pilot 
Plant, Enka, North Carolina. 
1 hp pump handles Dowtherm at 
temperature of 520°F. 


Pump capacity: 60 gpm. 
Discharge head: 30 ft. 


DON’T FORGET 

to visit the Chempump exhibit * 
at the “25th Exposition otf 
the Chemical Industries,’’ Dec. 
5-9, Convention Hall, Phila- 
delphia, Booths 314 & 316 


Chempump —tirst in the field ... process proved 
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~ for hard-to-handle HOT OILS 


pumps heat transfer fluids, hot vegetable and mineral 
oils, silicone fluids... without leakage or contamination 





Hot oils are often hard to handle with conventional 
centrifugal pumps. Low surface tension and increas- 
ed wetting action increase the problems of leakage, 
fluid loss, contamination, and maintenance. Besides 
being messy and expensive, leakage can present a 
real danger with some fluids. 


Chempump, by its very design, prevents these prob- 
lems. With no shaft sealing device of any sort, 
Chempump can’t possibly leak! Absence of a stuffing 
box means no packing lubricant—therefore no con- 
tamination even under extreme vacuum or pressure 

. . especially important when handling hot vege- 
table oils. 


Chempump can handle fluids at temperatures up to 
450°F without need for special cooling devices. 
Use of a simple heat exchanger in the circulating 


Engineering representatives in over 30 prin- 
cipal cities in the United States and Canada. 


HEAT 
EXCHANGER 


line permits pumping of hot oils from 450°—700°F. 


Chempump’s seal-less design combines pump and 
motor in a single hermetic unit. Pump impeller and 
rotor are an integral unit. Statically and dynamically 
balanced, the rotor-impeller combination forms the 
only moving part. Pumped fluid enters the rotor 
chamber, isolated from the stator section by a 
corrosion-resistant, non-magnetic liner. No shaft 
sealing device is required. 


Chempump seal-less pumps are proving their worth 
in thousands of money-saving installations through- 
out the world. Normally hard-to-handle fluids— 
hot, volatile, toxic, corrosive, explosive, sensitive, 
radioactive—just can’t leak or become contami- 
nated. For capacities, heads, and other application 
information, send for new 16-page Bulletin 1010. 


CHEMPUMP COR?P.. 1300 E. MERMAID LANE-PHILADELPHIA 18, PA. 





Please send me details on use of Chempump for: 











(application) 





Capacity. 





Name. 


Total dynamic head 


Title 





Company 





Sectional view of Model CHS Chempump. Heat Address 





exchanger in circulating line used for applica- 


tions in the 450°—700°F range. City 


Zone State 





CHEMICAL ENGINEERING—November 1955 


l 
| 
I 
SEA EEN Tae TE ORR OCR SE a RT NET a 


65 








ee 
- 


a” 








Lui 





@ MULTICOLOR APPEAL—More than 1,000,000 square feet of exterior and interior surfaces 


of the new Beverly Hilton Hotel in Beverly Hills, Calif. have been decorated with single- 
spray applications of multicolor lacquer. Based on Hercules® nitrocellulose, multicolor lacquers 
are gaining increasing acceptance as a fast-drving, economical, and durable decorative finish. 


@ A PRODUCTION LINE PROBLEM, excessive foam can destroy 
quality control in the manufacture of paper, synthetic rubber, 
and other products. A 24 pound brick of convenient, easy-to- 
handle Hercules® Defoamer 4, however, can make as much as 
40 gallons of highly effective foam control solution. Send for 
free testing sample. 


* 


‘@ A NEW SOURCE OF SUPPLY for acetone has been created 
by Hercules’ Gibbstown, N. J. oxychemical plant. From 
photographic film to nail polish, from paints and lacquers 
to acetate rayon, acetone plays a vital production role as 
a solvent. 


HERCULES POWDER COMPANY 


952 Market St., Wilmington 99, Del. Sales Offices in Principal Cities HER ( M ] LES 


SYNTHETIC RESINS, CELLULOSE PRODUCTS, CHEMICAL COTTON, TERPENE CHEMICALS, 
ROSIN AND ROSIN DERIVATIVES, CHLORINATED PRODUCTS, OXYCHEMICALS, 
EXPLOSIVES, AND OTHER CHEMICAL PROCESSING MATERIALS. CHEMICAL MATERIALS FOR INDUSTRY 
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% electroplated by the Bart Process 


provides economical protection against 
product contamination and discoloration 


It is no longer necessary to spend large sums of 
money to get protection against product con- 
tamination and discoloration in heavy indus- 
trial applications. It’s available at a surprisingly 
low cost when you use CF&I LECTRO-CLAD 
Nickel Plated Steel Plates, Sheets, Heads, Pipe 
and Fittings. 

Proven during more than ten years of use by 
the Atomic Energy Commission and leading 
chemical processing firms, these products have 
all the strength of the carbon steel to which the 
plating is applied. In addition, they have a 


uniform, electro-deposited coating of pure nickel 
for maximum protection. The nickel will not 
check, spall or flake even when subject to the 
severest forming processes. 

Perhaps you can use CF&I LECTRO-CLAD 
Nickel Plated Steel to advantage in your own 
operations. For complete details on applica- 
tions and fabrication, write for our new 
LECTRO-CLAD Technical Manual— Wickwire 
Spencer Steel Division, The Colorado Fuel and 
Iron Corporation, P. O. Box 1951, Wilmington, 
Delaware. 3417 


Claymont Steel Products 


Products of Wickwire Spencer Steel Division « The Colorado Fuel and Iron Corporation 


Abilene + Albuquerque + Amarillo + Atlanta + Billings + Boise + Boston + Buffalo + Butte » Casper + Chicago + Denver + Detroit + El Paso + Ft. Worth * Houston + Lincoln (Neb.) + Los Angeles 
New Orleans » New York » Oakland + Odessa + Oklahoma City + Philadelphia + Phoenix + Portland * Pueblo + Salt Lake City » San Francisco * Seattle * Spokane » Tulsa * Wichita 
CANADIAN REPRESENTATIVES AT: Edmonton + Toronto * Vancouver * Winnipeg 


Other Claymont Products. . . Stainless-Clad Plates + Manhole Fittings and Covers + Large Diameter Welded Steel Pipe » Flame Cut Steel Plate Shapes 
Flanged and Dished Heads * Carbon and Alloy Steel Plates 
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YOURE INVITED 


of your material 


»+- a pound 





Or a ton... 


In fully-staffed, modern laboratory, miniature equip- 
ment is used to test small batches sent to Link-Belt. 


Full-scale facilities are used for large runs. Over 1000 of 
these tests have been made, on more than 100 products. 


We'll work out 
drying, cooling or roasting 
procedures for you 


HAT'S the best drying, cooling or roasting 

WwW method for processing your materials? 

Hundreds of plants throughout the world have 

found an exact, detailed answer through Link- 
Belt test runs. Here's how it works: 


@ You send a representative sample of your prod- 
uct — a pound or a ton — with a complete de- 
scription . . . covering initial moisture, critical 
temperatures and your merchandising objec- 
tives. 


On equipment like that shown above, our spe- 
cialists conduct test-runs — find how to blend, 
compound or convert it to desired chemical 
composition. Our analytical laboratory will de- 
termine needed catalyst or agents to be added, 
if tests so indicate. 


With probable efficiencies decided, we'll lay 
out flow charts of methods you can follow in 
your own plant. 


If shipping your product is impractical, we'll 
gladly set up a pilot unit on loan at your plant. 
Write or send samples to LINK-BELT COM- ee P) : 
PANY, 300 West Pershing Road, Chicago, IIl. ROTO-LO OSCILLOUVRE | MONOTUBE 


SEE OUR EXHIBIT « NATIONAL CHEMICAL EXPOSITION — PHILADELPHIA — DECEMBER 5-9 — 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All 
Principal Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. Representatives 
Throughout the World. 13792 
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.» GREATER FLEXIBILITY AND ECONOMY WITH 





A NEW CONCEPT EXCLUSIVE FEATURES OF 
IN PROCESS PIPING SPEEDLINE FITTINGS offer economy 


and assembly advantages never before possible with 
conventional fittings— 





Each length of pipe shown — Multiple choice of joint with every fitting! 
at right costs one dollar! 
Why? The thickness of the ; . a 
pipe wall! Yet with Schedule plicated installations! 

40 pipe and screwed fittings —Use of low cost Schedules 5 and 10 stainless 
you lose 4 the wall you steel pipe! 

bought—at the threads. Lighter : ; 
wall pipe meets pressure safety 
requirements for process piping (one 
inch size at 150 psi, Schedule 10—83 
to 1 safety factor; Schedule 5—50 

to 1 safety factor) .. . correct analysis 
effectively combats corrosion and 
contamination regardless of wall 
thickness! 


—Simplified design and assembly on the most com- 


Now... you can save up to 
50% in materials costs . . . get 
10 to 12% greater flow 
capacity ... and SPEEDLINE wey 
Fittings are especially y gh SCHEDULE 5 SCHEDULE 10 SCHEDULE 40 
designed for low cost, 5 i Ly @& 

light-wall Schedules 5 

and 10 pipe. 





BUY ONLY THE PIPE WALL YOU NEED ‘4? Fae J/ —... CUT COSTS WITH SPEEDLINE FITTINGS 





NBR LESS tel 2, eg TR crore 


6 
tlle STAINLESS STEEL FITTINGS 
CUT COSTS... SIMPLIFY PIPELINE DESIGN AND 


_ 


PERE ti Ry 


$ 





FLEXIBILITY OF INSTALLATION 


Flange where you want to . . . weld where you want 
to—any type of joint can be used with Speedline 
Fittings! To minimize design detailing the type of 
joint can be selected by the pipe crew—‘‘on the 
job’’! Butt welded joints, flanged joints, aligning 
connectors and unions can be used on any—or 
all—ends of every Speedline Fitting. This greater 
flexibility of installation with Speedline Fittings 
makes possible time and space saving process 


pipeline assemblies. 


Write for a copy of new, 
illustrated booklet, “Speed- 
line Fittings’ . . . without 
obligation. 


TANGENTIAL FEATURE 


Conventional welding fittings often present assem- 
bly problems because of their minimum dimensions. 
Speedline’s exclusive “tangential feature’’—an addi- 
tional straight section on every end of the fitting — 
eliminates these and other problems by permitting 

e More Clearance for Welding 

e Easier Aligning—with or without aligning 
connectors 

e Flanging withoutWeldingeMultiple ChoiceAssembly 
The “tangential feature”’ is common to all Speedline 
formed fittings—Ells, Tees, Crosses, Reducers, 
and Return Bends. 


A complete line 











ASSEMBLY 


INSERT FLANGE 


n- No threading, vanstoning or welding with a 
is. Speedline Insert Flange! The special serrated stain- 
li- less steel insert—set in a carbon steel flange—is 





a designed for easy expanding to obtain a tight, 
ng leakproof joint . . . in less time, at less cost and with 
less costly tools. No heat is required during expan- 
sion to damage the corrosion resistance of the 


metal .. . pipe cutting to exact length requires only 
ly an allowance for the thickness of the gasket. 
ne A plain wrench is the only tool needed for use with 
rs, the: Speedline Expander, specially designed to 


clear bends without fouling. 


e line of fittings especially designed for Schedules 5 & 10 stainless steel pipe. 


ge Deas se : an 












CARBON STEEL 
FLANGE 








STAINLESS STEEL 
SERRATED INSERT —___ 



























LEADING PLANTS SET NEW STANDARDS IN 
PIPELINE ECONOMY 


FITTINGS MAKE THE DIFFERENCE! 





4 

VERSATILITY és . { Yr 

| (CAS 

AN INDIANA FERTILIZER an 
PLANT REPORTS: a) we , 


Only 3.2% of Total Piping Costs go for Labor! 
Cost breakdown on a recently completed stainless 
steel piping installation at E. Rauh and Sons 
Fertilizer Company, Indianapolis, Indiana, revealed 
96.8% of the total expenditure was for materials 
... only 3.2% for labor! 


Materials costs represented exceptional savings, 

too, because Plant Engineer was able to use low cost 

Schedule 5 pipe with SPEEDLINE Fittings for the ao 
entire line... without loss of effective wall for 

pressure and flow requirements. The result ? Almost 

50% saving in material cgsts as compared to using 

Schedule 40 pipe with conventional fittings! 


A PENNSYLVANIA PROCESS 
PLANT REPORTS: 


“Schedule 5 stainless steel pipe and SPEEDLINE "tee an © | 


Fittings were selected because of economy and ECONOMY 
because they were easier to install. Also SPEEDLINE 
Fittings assured a leak-proof joint.” 


A NEW JERSEY PLANT REPORTS: 


“The use of SPEEDLINE Fittings practically 
eliminated turbulence in our lines, and the use of 
Schedule 5 pipe increased the flow over 10%.” 


ADAPTABILITY 


AN EASTERN CHEMICAL 
PLANT REPORTS: 


“SPEEDLINE Fittings were selected because they 
effected a 50% cost saving in materials and 


assembly.”’ 


STAINLESS STEEL FITTINGS ore manutéctured 


and distributed by Horace T. Potts Company, 564 E. Erie Avenue, Phila. 34, Pa. 


SPEEDLINE Distributors are located in principal cities from coast to coast. 
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Control for Precipitator and 
2 mixed-bed demineralizers. 


Control for Permutit Precipita- 
tor, filters and water softeners. 


Cubicle for Precipitator which 
clarifies and softens water. 


Panel for operation of two 
Permutit ion exchange units. 
re) 
e 
Main control panel for 2 Precipitators, sodium and 
hydrogen-cycle softeners, degasifiers, and pumps. 


Control for Permutit soften- ‘ 
ers (hot process) and pumps. 


Control for Permutit Precipitator, hydrogen-cycle 
softeners and 2 mixed-bed demineralizing units. 











Graphic control for eight Permutit ion exchange units 
for demineralizing sugar solutions in a large refinery. 


Panel for operation of three 
mixed-bed demineralizers. 


Control for Permutit two-step 
demineralizing equipment. 


Permutit control panel for four gravity filters installed at 
the new generating station of a large eastern utility. 


Alarm system for Permutit Control for Permutit soften- 
two-step demineralizers. ing equipment (hot-process). 


Why we make our own panels: 


Life might be simpler if we “farmed out” our control 
cubicles and instrument panels . . . but we like to build 
every major component of a PERMUTIT water-condi- 
tioning or ion exchange system . . . so that we know it 
will do its specific job properly. 

That’s why these panels . . . and the hundreds of 
others in power plants, chemical process plants, manu- 
facturing plants and municipal water works . . . are 
designed by Permutit engineers and assembled, wired 
and piped in Permutit factories. 

That's why we design and build our own special 
parts such as multiport valves, strainer systems and 
chemical feeders. That’s why we make our own ion 
exchange resins. 
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As a result, we talk in terms of over-all results. And 
you get complete service from one source. 

For further information, write to: The Permutit 
Company, Dept.CE-11,330 West 42nd St., New York 
86, New York. 


WATER CONDITIONING + ION EXCHANGE 


PERMUTIT 


~ SF a ea 








SPROCKET 


CONVEYOR PULLEY 


| 
- - 
. ig 


RIGID COUPLING 


FLEXIBLE COUPLING 


TAPER’LOCK 


ee a ee oe Oe On Oe Oe ae OW ame 9 OR 2 Co 


"Brother...you sure can save 
with these interchangeable bushings!” 


With a few Taper-Lock bushings you can make quicker 
changes and cut down-time on production machines— 
because Taper-Lock bushings are interchangeable. Shift 
from a Dodge sprocket to a Dodge sheave, and use the 
same bushing! Taper-Lock bushings are available in a THERE’S ONLY ONE TAPER-LOCK, 
range of sizes which makes changing from one size THE BUSHING THAT MOUNTS FLUSH! 
shaft to another equally easy and quick. 
Mount ‘em all with Taper-Lock bushings—your 
sheaves, sprockets, couplings, conveyor pulleys. They 
slip on the shaft quickly—hold with the firmness of a 
shrunk-on fit—come off easily without shock to bearings 
or machinery. Standardize, economize with Taper-Lock. 
DODGE MANUFACTURING CORPORATION, 200 Union St., Mishawaka, Ind. 


CALL THE TRANSMISSIONEER, your local Dodge Distributor. “QJ 
Factory trained by Dodge, he can give you valuable assistance 
on new, cost-saving methods. Look for his name under “Power 
Transmission Machinery” in your classified telephone directory, 
or write us. 
: 
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Nicholson quality ... that gives you the extra strength, 
extra capacity, extra stamina required for severest chemical 
Just 3 quality parts— processing service. Nicholson quality pays off, when 
thermostatic bellows, it comes to discharging condensate and air from steam 
ponte oe lines . .. most efficiently, dependably, economically. 
@ Powerful valve action—big husky bellows. 
@ Positive shut-off—finely ground valve and seat. 
@ High capacity—large diameter orifice. 
@ Rigidly tested—on actual steam lines. 


SOOOOO 
OOOO 


When less than best won’t do, specify Nicholson. 
Send for Catalog 953. 








TRAPS + VALVES + FLOATS + METAL PARTITIONS 


14 OREGON STREET, WILKES-BARRE, PA. » SALES AND ENGINEERING OFFICES IN 58 PRINCIPAL CITIES 
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too expensive? 


You may be able 
to reduce it with 


corrosion-resistant 
Republic SRK 


Here’s your opportunity to cut periodic and costly 
pipe replacement. It’s a new, rugged plastic pipe— 
Republic’s Semi-Rigid Kralastic. Equally useful in both 
waste and process lines, it is highly resistant to an im- 
pressive list of corrosive liquids and gases (see chart). 


Within its temperature and pressure limitations, 
Republic Semi-Rigid Kralastic should prove ideal for 
many applications in the food processing and chemical 
industries. Extremely tough, it will absorb punishment 
without breaking or shattering. Here are more ad- 
vantages: 

Lightweight . . . It’s easy to handle, transport and install. 


Three 20-foot lengths of 4” Kralastic can be carried 
by one man. 


Easy to Cut... Only tool needed is an ordinary hand- 


saw or hacksaw. Pipe can be cut while being held 
across knee. 


REPUBLIC STEEL CORPORATION 
3116 East 45th Street 
Cleveland 27, Ohio 


Please send more information on: 


C) Republic Semi-Rigid (0 ENDURO® 
Kralastic Stainless Steel 


(J Dekoron®-Coated E.M.T. C] Steel Barrels and Drums 


Name. Title 





Company. 





Address. 








City. Zone State. 
K-8721 


76 


Easy to Join . . . Takes only a minute or two. Simply 
brush on special solvent. A wide variety of plastic fit- 
tings is available. 


Low Friction Loss . . . Smooth interior surface permits 
high rate of flow, reduces friction loss, minimizes 
clogging. 
Non-Toxic . . . It’s made from virgin materials. This per- 
mits transmission of fluids for human or animal con- 
sumption. 


Immune to Sunlight... Carbon-black additive provides 
protection from ultraviolet rays. 


Combines with Steel . . . Special fittings permit easy 
connection with steel pipe. 


Modern techniques and highest standards of quality 
control result in wall sections of uniform strength 
throughout each length. Republic Semi-Rigid Kralastic 
comes in three working pressures—with specific sizes 
for each (straight lengths only). Pipe of 150 Ib. rating 
comes in sizes 4%” through 2”; pipe of 100 Ib. rating is 
available in sizes 2” through 6”; 75 lb. rated pipe is 
made in 3”, 4” and 6” sizes. Republic Steel also supplies 
Semi-Rigid Butyrate and Flexible Polyethylene. If you 
have a problem, write us. We will recommend the prop- 
er material for your job. Send coupon for literature. 


REPUBLIC STEEL 
Worlddi Whidewe Rewge 
of Standard, Sols and, SO, jsdluig 
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FREEDOM FROM CORROSION makes ENDURO Stainless Steel Equip- 
ment your best buy. Equipment made from ENDURO, like this peni- 
cillin fermertation tank, stays on the job, requires minimum mainte- 
nance, lasts long. ENDURO protects purity and chemistry from 
contamination and side reactions. It's easy to keep clean and 
attractive. Republic will help you and your equipment suppliers 
apply ENDURO's qualities and benefits efficiently and economically. 





CHEMICAL RESISTANCE CHART 
RATINGS 


E—No oftack. G—Appreciably no attack. N—Badly attacked 
F—Some attack but usable in some instances. C—Cold—77°F. 
P—Attacked—not recommended. H—Hot—170°F. 


ACIDS NEUTRAL SALTS Cc 
Acetic, 10% Calcium chloride, sulfate E 
Acetic, glacial ° Magnesium chloride, 
Benzene sulfonic. . . sulfate E 
Benzoic . . . . Potassium chloride, 

Boric . ° sulfate 
aa ‘ Sodium chloride, sulfate 
oroacetic 
Chromic, 10% GASES 
Chromic, 50% CNorine, wet 
Chlorine, dry 


Citric 
Fatty ate Sulfur dioxide, wet. 
Sulfur dioxide, dry. . . 


Fluosilicic. . . 
ORGANIC MATERIALS 


Formic, 90% 

Hydrobromic Acetone. . > aie 

Hydrochloric bpm Alcohols, methyl, ethyl . 

Hydrocyanic . . Aniline 

Hydrofluoric Benzene. 

Hypochlorous. Carbon tetrachloride. 
Chloroform. 

Ethyl Acetate. eo. 

Ethylene dichloride. . . 

Formaldehyde, 37%. . 

Phenol, 5% 

Refinery crudes. . . . 

Trichloroethylene 


PAPER MILL APPLICATIONS 
Kraft liquor E 
Bhack liquor 
Green liquor 
White liquor 
Sulfite liquor 
Chlorite bleach. . . 


momnZ 


& 


IN VERY SEVERE CORROSIVE CONDITIONS Republic Dekoron-Coated E.M.T. 
protects electrical raceways. Its tough, polyethylene coating over the gal- 
vanized finish gives double protection. Moisture-tight joints are easily made, 
using threadless connectors and couplings. Joints are sealed with tape. 
Dekoron-Coated E.M.T. provides an economical, maintenance-free raceway 


Nitric, 5% that resists corrosion and reduces costs. 


Nitric, 20% 
Nitric, 40% 
Oleic 


ZmumZZZZZZ°Z 


Perchloric 
Phosphoric 
Picric . . 
Stearic 
Sulfuric, 50%. 
Sulfuric, 70%. 
Sulfuric, 93%. 


v 
Mixed Acids 57% He SO4 
28% HNO; N 


Z STTMrmarmAMMZZZmMaammMAAZMMMZZZZM™™MZT 


PHOTOGRAPHIC INDUSTRY 
ALKALIES Developers E E 


General use 

Silver nitrate 
FERTILIZER INDUSTRY 

General use... .. E 
STEEL INDUSTRY 

Sulfuric acid pickling. E 

Hydrochloric acid pickling 
Copper chloride, H»SO., HNO: pickling . 

nitrate, sulfate TEXTILE INDUSTRY 
Ferric chloride, nitrate, General use 

sulfate E 
Nickel chloride, nitrate, FOOD INDUSTRY 
a eS ee = NO CONTAMINATION—NO SPOILAGE. Republic Steel offers a full range of 
Zine chloride, sulfate. . E E Dairies ia barrels, drums and pails in a variety of metals and finishes to protect your 
products. Choose from ENDURO Stainless Steel, hot dipped galvanized 
which we believe to be reliable. However, it is suggested that the steel, hot dipped tinned steel, mill galvanized sheet steel, hot rolled open 
user check SRK for chemical resistance in the application for hearth steel, plain or lacquer lined. Choice of gages to meet all handling 
which it is intended. and shipping requirements. Many styles in sizes yp to 55 gallons. 


Ammonium hydroxide E 
Calcium hydroxide. . . E 
Potassium hydroxide. . E 
Sodium hydroxide E 
ACID SALTS 
Alum or Aluminum sulfate 
Ammonium chloride, 
nitrate, sulfate 


mmmm 


mmm 


ie ae | 





NOTE: This chart is offered as a guide only and is based on tests 
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SOLID WHEEL 
RUGGEDNESS 


is your turbine dividend 


The rugged construction and fool-proof design of 
a Terry solid-wheel turbine can save you money by 
keeping maintenance costs to a minimum. Usually 
only taken down for routine inspection, any re- 
pairs that must be made are of relatively simple 
nature, and cost of replacement parts is small. 
The rotor of the turbine is a single forging of 
special composition steel, in which a series of semi- 
circular buckets is milled. There are no separate 
parts to loosen or work out. As the only function 
of the blades is to form a series of pockets, any wear 
which might occur would not materially affect 


horsepower or efficiency. 

It is impossible for the blades to foul. They have 
large clearances and are further protected by the 
projecting rims of the sides of the wheel. As the 
side clearances are also very large, end play can do 
no harm. 

The Terry solid-wheel turbine is an extremely 
reliable piece of equipment—why not write 
for complete details today? Ask for a copy of 
Bulletin S-116. 


THE TERRY STEAM TURBINE COMPANY 
TERRY SQUARE, HARTFORD 1, CONN. 
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your free copy 


This 24-page booklet alphabetically | 
lists the many chemicals available 
from Harshaw. Read the story about 
Harshaw’s growth since its beginning 
in 1897. Pictures of plants, ware- 
houses, research and manufacturing | 
operations ure scattered through- 
out the book. We will gladly send 


\ you a copy if you write. 














. | 
— THE HARSHAW CHEMICAL CO. 


CLEVELAND 6, OHIO 


I would like a copy of your free booklet “An Alphabetical List of 
Harshaw Industrial Chemicals.” 


MY NAME - 


THE HARSHAW CHEMICAL CO. 


a 
1 
| 
| 
| 
I 

CLEVELAND 6, OHIO 1 COMPANY NAME 
| 
I 
i 
f 
: 


Chicago * Cincinnati * Cleveland * Detroit * Houston * Los Angeles 


New York * Philadelphia * Pittsburgh ADDRESS 


ae 
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Fiberglas sets world’s 
“elbow-bending’ record! 


THIS COMPLETE ELBOW COVERING 
FABRICATED IN ONLY 29 SECONDS! 
Simple pie cuts with an ordinary knife 
produce pertectly fitting segments. No 
hacking ...no sawing! 


Yes, for speedy handling and fabrication on the job—not —_no equal! Such performance is possible because Fiberglas 
only elbows but straightaway runs and odd-shapedequip- _is light, rigid, non-crumbling, so easy to cut. What a time- 
ment, fittings and ducts—Fiberglas* Insulations recognize —_ and-labor saver! Moreover, it’s moisture-resistant and 
dimensionally stable . .. combines sound absorption with 
thermal efficiency. Want to test its workability for your- 
self? Just write, Owens-Corning Fiberglas Corporation, 
Dept. 97-J, Toledo 1, Ohio. 


cae ae ae 
‘ 


For High Temperatures—KAYLO®, King of High 
Temperature Insulations. A faultless performer up 
to 1200° F. Distributed by Owens-Corning Fiber- 
glas Corporation. 


Technical data will be found in Sweet’s File, Chemical 
Engineering Catalog and Refinery Catalog. 


QOWENS-CORNING 


‘IBERGLAS 


Fiberglas PF Panels for equipment and ducts possess the 
om > ° ° *T. M. Reg. Owens-Corning Fibergias Corporation 
game workability as the Pipe Covering illustrated at top of page. ®kaylo is mtd, by Kaylo Div., Owens-lilinois Glass Co., Inc. 
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‘Accounting at Every Liquid Handling Point — 


BATCHING 


es 
BS: 





RECEIVING 
INVENTORY 


PACKAGING 


WITHDRAWING 
INVENTORY 








Rockwell Industrial Meters 
Guard Your Liquids as You Guard Your Cash 


Put Rockwell Industrial Meters to work. Then you’ll 

control your costs . . . control your processes . . . control 

your end product quality. Rockwell meters are basic 

accounting tools for verifying purchases, for stopping 

losses, for inventory and departmental control and for 

tax analysis purposes. They will accurately measure most ROCKWELL ROTOCYCLE METER 
any liquid that can be piped. Available in all sizes and Cutaway to show the all-revolving 
several ‘types for every requirement. For full details use tpcpeauameeens 

coupon or write. 


316” Stainless Steel Meter iittala acini einaas 
FOR CORROSIVE LIQUIDS 


ROCKWELL MANUFACTURING COMPANY 
Pittsburgh 8, Pennsylvania 

This meter, made entirely of type 316 stainless 
steel is the answer to many a measurement prob- 
lem in the Food, Chemical, Drug and Industrial 
Processing fields. It resists corrosion. Made in two 
sizes rated at 100 and 200 gpm. Quantity control 
valves, strainers and a variety of registers available. 
Described in bulletin OG-406. 


© 


YOU CAN RELY ON ROCKWELL 


Gentlemen: 
1 am interested in measuring 





(Name of Liquid) 


Pipe Size a 
Working Pressure. ops Temperature 


Max. Flow Rate Min. Flow Rate 


YOUR NAME 
COMPANY 














Ce ee we oe 8 we > 
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This is AAF’s 


Chemical Show Exhibit Will Feature 
Complete Line of Equipment For 
Cleaning Air—Controlling Dust 


AMERclone 
Dry Centrifugal Collector 


Designed to handle large exhaust 
volumes containing dry, granular 
dust in large concentrations. 
Features unique AMERclone tube 
of 4” diameter which has an 
approach velocity of 1000 fpm 
and a cleaning capacity of 350 
cfm. Bulletin No. 291. 


Type N ROTO-CLONE 
Hydro-static Precipitator 


A wet-type collector designed for 
handling heavy duty loadings of all 
sizes. High cleaning efficiency 
results from combined action of 
centrifugal force and thorough 

A wet-type collector designed for 
handling heavy duty loadings of all 
intermixing of water and dust-laden 
air. Unit requires no pumps or 
nozzles; maintains efficiency over 
wide range of exhaust volumes. 
Bulletin No. 277. 





New ideas and new products—you'll find them both at 
AAF’s Chemical Show exhibit in December. You'll 

find tangible evidence of AAF engineers’ awareness of 
your industry’s ever-changing clean air and dust control 
requirements. You'll find a thought-provoking exhibit 
manned by sales engineers who talk your language 

and understand your problems. 

Make it a point to visit AAF Booths 150-250. We guarantee 
you'll find it interesting—and profitable. 

P. S. If you can’t get to Philadelphia, your local AAF 
representative will gladly bring the show to you in the form 
of product bulletins and application data. Just say the word! 


AMERjet 


Fabric Dust Arrester 


Recommended for handling extremely 
fine dust or dust that must be reclaimed 
dry. Continuous reconditioning of 
cleaning tubes by reverse jets of high 
pressure air permits five times greater 
velocities through the cleaning media 
than ordinary fabric collectors. 
Bulletin No. 279. 


Type W ROTO-CLONE 


Lowest priced wet dust collector in its 
class {units of 1500 to 50,000 cfm 
capacity designed for high efficiency 
dust collection, including extreme 
fines). Unit uses a minimum of water 
and maintains efficiency regardless 

of variations in air 

volume. Bulletin No. 274. 





Electro-CELL - aan af ROLL-O-MATIC 


with Type H ae all Renewable Media 
Washer We aeug ec a | Air Filter 


Reduces maintenance to Peshi| \Wpeeeuees tts Now, clean air by the roll. New, 
the mere press of a Frat © ait self-servicing ROLL-O-MATIC 
button! A stationary-plate- * I : i — features renewable media filter 
type electronic precip- eo I Sel eed 3 curtain of bonded glass fibers 
itator which, with the Si ; ' in roll form. As clean media is 
addition of the Type H : ; ; : i introduced automatically at top 
Washer, provides for HE] ae ae || of filter, soiled material is re- 
washing of collecior = Wed] eee rolled at bottom. Bulletin No. 248. 
plates by a set of Piet, ‘ 
traveling spray nozzles. 

Bulletin No. 252. 


Multi-PAK 
Deep Bed Air Filter 


Making its initial ‘bow’ at the Chemical Show. 
A deep bed type dry filter featuring ultra-high 
collection efficiencies, compact design and ease 
of maintenance. Unit utilizes wide range of 
media; is available in many metals and 
alloys. Bulletin No. 237. 











Type PL-24 Type P CYCOIL 
Air Filter : <i, Oil Bath Air Cleaner 


A new high efficiency engine intake 
cir cleaner that meets the lower 
allowable intake resistance demanded 
with the use of turbo-chargers and 
pressure blowers for scavenging. 
Bulletin No. 160. 


High efficiency at low cost! A 
dry-type filter offering highest 
cleaning efficiency of any commer- 
cial unit filter. Low cost Airmat 
paper media is quickly replaced 
when soiled, restoring filter to 
original efficiency. Bulletin No. 230. 


merican Ai 





Tiptop product protection 
with Hackney drums and barrels 


Strong acids—delicate chemicals— 
perishable foods—flammable petro- 
leum products—tacky printer’s ink— 
whatever your problem product—it 
can be shipped safely and securely in 
one of the many Hackney returnable 
containers. Constant research into 
the problems of transporting and 
storing liquids and solids such as 
these is your assurance that you can 
always get the best possible container 
for your purpose from Pressed Steel 
Tank Company. Our more than 50 


years’ expérience in developing and 
producing rugged, heavy-duty Hack- 
ney drums and barrels has resulted 
in a complete line of returnable con- 
tainers that are durable, readily 
cleaned, easily handled, low-cost 
shippers. 


Hackney returnable containers 
for every need— 
Tight head or removable head types. 


Straight or bilged walls. Entirely 
seamless barrels formed from a sin- 


gle sheet of metal. Two-piece drums 
with a single, strong, circumferential 
weld. Three-piece drums with seam- 
less chime and crevice-free interiors. 
Materials available to suit the require- 
ments of your product—including 
steel, stainless steel, nickel, nickel 
alloy, aluminum. Various capacities, 
up to 55 gallons, or 110 gallons for 
some models. 

The Hackney drum and barrel cat- 
alog is full of details. Send for your 
copy today. 


Pressed Steel Tank Company 


1447 South 66th Street, Milwaukee 14, Wis. © Manufacturer of Hackney Products 


52 Vanderbilt Avenue, Room 2025, New York 


WwW, = %. 


* 203 Hanna Bldg, Cleveland 15, Ohio 


936 W. Peachtree St., N.W., Room 113, Atlanta 3, Ga. * 208 S. LaSalle St., Room 792, Chicago 4, 
Ill. * 553 Roosevelt Bidg., Los Angeles 17, Calif. * 4550 W. Main St., Room 206, Kansas City 6, Mo. 
140 Wallace Ave., Downingtown, Pa. 


‘ 
IRON WORKS 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
VISIT US AT THE CHEMICAL SHOW - - BOOTH 714 
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fui: COLTOSI ve! 


SPECIAL BULLETIN 8210A 


| 


Tes a complex matter to control the flow of highly corrosive 
gases and liquids automatically —even more difficult in areas 
where an accidental spark could cause instant chaos. Yet the 
new ASCO Two Way Solenoid Valve with explosion - proof 
enclosure —designed to meet NEMA VII and UL requirements 
— provides for just such safe, automatic control. 

This all stainless steel Special Bulletin 8210A Solenoid Valve 
is self contained and requires no separate auxiliary pressure — 
and can be mounted in any position. Simple design—only two 
operating parts—the diaphragm and the all stainless steel sole- 
noid core—assures foolproof operation. 

The unique design and construction of the full line of ASCO 
Corrosion Resistant Valves facilitate the use of many special 
body materials. This is why ASCO Valves adapt to handle 
almost any corrosive gas or liquid. And ASCO Valves provide 
absolutely tight seating for pressures up to 1000 psi—function 
perfectly at temperatures to 450°F. — and are available in 
Ye” to 3” pipe sizes. Standard, watertight, or explosion-proof 
enclosures may be specified. 

There's one source that solves virtually any solenoid valve 
problem — ASCO. Have the ASCO engineer call—or write for 
data: “Solenoid Valves for Corrosive Applications.” 


ASVO 


Solenoid Valves 
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There’s positive control 


with ASUG 


SOLENOID VALVES 


—even in hazardous areas 


Here are other typical ASU Valves 
for two and three way 
corrosive applications. 


SPECIAL BULLETIN 8336 


Especially suited for tight shut- 
off contro! of highly corrosive 
fluids containing suspended sol- 
ids. Various body materials and 
diaphragms may be specified. 


BULLETIN 8338 


Cylinder operated, solenoid pilot 
controlled, closes on loss of aux- 
iliary pressure. Construction 
makes it possible to use body mate- 
rials that suit the corrosive fluid. 


BULLETIN 8300 


A three way valve for directing 
flow from a common inlet into 
one of two outlets. Available in 
all iron, steel, or stainless steel 
construction. 





Visit Our Booth, No. 646, 
at the 25th Exposition of 
Chemical Industries 














BRISTOL’S 
Metagraphic Receiver line © 


























THIS TYPICAL GRAPHIC PANEL OF BRISTOL METAGRAPHIC All measurements are on the same scale plate. 
INSTRUMENTS IN AN OIL REFINERY FEATURES: The instrument presents readings to the process operator in the 


Human engineered, scientifically designed scales for error-free most easily grasped form. High-visibility, colored fluorescent 
close-by, as well as distant, readability. paints are used on pointers to enable operators to easily tell 


Molded clear plastic doors improve visibility to the limit — no them apart. All pointers for a given function are the same color 


shadows or reflections. in all instruments. 


A new degree of performance, flexibility, and ease of servicing in a pneumatic receiver 


FULL PLUG-IN SERVICE: The chassis of a Metagraphic receiver 
is built for full plug-in service. It is of one-piece construction 
(2) cenren” —— and can be withdrawn to an intermediate position for servicing, 

without interrupting its operation, or completely removed from 
z the case (no tools required). 
MATIC TRANSFER || Li F | Flexibility. Full plug-in construction provides a flexibility 
of use that can’t be matched. A recorder can be changed to an 
indicator or vice versa in less than 10 seconds by merely replac- 
ing chassis. One model can be changed to another or, if trouble 
is suspected, the doubtful unit can be replaced by a spare. 

No interruption whatever to automatic control] when receiver 
chassis is removed. The set point and manual-automatic transfer 

. , station are part of the receiver case. With the chassis removed 
MEASURING from the case the controller functions as a blind controller. You 
—— 3) AUTOMATIC get the same automatic contro] with chassis removed. 
s When a recorder chassis is replaced the chart can be easily 
removed and put on the new chassis. 

Ease of servicing. Little or no maintenance is required. Sim- 
TROL SYSTEM. Note that Metagraphic Receiver is outside plicity of construction and plug-in feature make it possible, if 
the control loop. As a result, unplugging the receiver trouble is suspected, to check receivers while they are still in 
creates no transient disturbance in the control loop. operation by pulling chassis out to the intermediate position 



































HOW THE METAGRAPHIC RECEIVER HOOKS INTO CON- 


November 1955—CuHEMIcAL ENGINEERING 





gives you 35 modeis to choose from 


TWO-PEN RECORDING RECEIVER 


where it can be inspected, charts changed, pens inked, zero 
adjusted, and clocks serviced. A receiver suspected of giving 
trouble can be replaced in a few seconds with a stand-by unit 
and checked and serviced in the service shop — out of service 
time is thus eliminated. 

Anybody can learn to check and service a Metagraphic Instru- 
ment in a few minutes. 


CONTINUOUS VALVE POSITION INDICATION on same instru- 
ment scale plate as set point scale gives continuous data on 
control valve position — makes “bumpless” transfer possible, 
simply by matching pointer positions — no need to read actual 
scale values — minimizes reading errors — speeds operations. 

IDEAL FOR GRAPHIC PANEL AND CONSOLE USE: More instru- 
ments can be mounted in a given panel area than with any 
other type of receiver. 

They fit into a 4-9/16” square cut out — no THIS METAGRAPHIC TWO-PEN RECORDING RECEIVER, with Man- 

notches required. ual-Automatic Station records, indicates, and controls one 

They mount 6-1/2” center to center on panel measured variable, records one related variable on the same 
6-1/2” oii T° wtih: capticlice wingwed into chart, and gives a continuous indication of either set-gomnt 

( : 108 plugs or valve-position whichever is desired. If valve position is 

receiver case). chosen to be continuously indicated, set-point may be indi- 

SCALES ARE SCIENTIFICALLY DESIGNED for instant, error-free cated by depressing the valve knob or vice versa. The two 
readability — a new degree of close-up, as well as distant, recorded variables are at no time disturbed. 
readability. Control information can be obtained at a glance at SIX-POSITION TRANSFER VALVE 
distances up to 20 feet by noting whether pointers match — no 
need to read scales. 

OFFERED FOR UP TO 3 MEASURED VARIABLES — With air pres- 
sure regulators or air-loaded regulators, three-position manual- 
automatic transfer valves for automatic control, and six-position 
(on same knob) transfer valves for cascade control. 

ALL MEASURING ELEMENTS in receiver are the same high 
quality and accuracy. They all indicate on the same scale plate. 

AIR CHART DRIVES are 100% pneumatic operated — no elec- 
tricity is needed in control room for clock — operates off 20 
psi air supply. 

UNIVERSAL PIPING MANIFOLD can be adapted to any piping 
(2-pipe or 4-pipe system). Only a screw driver and wrench 
needed — no parts required. 

HIGH-VISIBILITY COLORED FLUORESCENT PAINTS are used on 


control. 
pointers so operators can easily tell them apart. Pointers for a wey i, 
given function are the same color in all instruments. Control Metagraphic instruments measure, record, 


information can be obtained at a glance at distances up to 20 indicate and automatically control: 
feet by noting whether pointers match or have deviated from Pressure Liquid Level 
each other — no need to read scales. Vacuum Flow 


Write for the Bristol Metagraphic Receiver bulletin. The Absolute Pressure Temperature and 
Bristol Company, 109 Bristol Road, Waterbury 20, Conn. 5.3) Differential Pressure Mechanical woonad? 


BRIS OL POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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SIX POSITION TRANSFER VALVE (on one knob) for cascade 
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Are your products 
in dead storage 
“in readiness’ ? 


or 


EAD STORAGE” usually means exactly that 

—products deteriorating day after day and 
requiring expensive, time-consuming labor 
to get them back on your live list. Dry storage 
eliminates this waste. Materials retain their 
original high quality, often need no other 
protection, and are held in constant readiness. 


Dry storage is insurance against deprecia- 
tion. But unlike insurance, it pays off constantly 
by safeguarding your investment and cutting 
the cost of getting materials ready for use. The 
Army, Navy, and Air Force demonstrated its 
worth beyond question. 


q Highly polished steel, 
stored in this 
dehumidified room, is 
ready for immediate use. 
No costly, time- consuming 
cleaning operation is 
required, since the steel 
was completely degreased 
before it was placed 

in storage. 


© These three Lectro- 
dryers, working with 
refrigeration equipment, 
keep an entire building 
at a low dewpoint. 


Dry storage calls for dehumidification 
machinery and an area properly insulated 
against infiltration of moisture. If you have 
a storage problem—or if your processes require 
Drying of air, gases or organic liquids—ask 
Lectrodryer* for help. Our engineers have 
been answering Drying questions for years, 
recommending methods and equipment. 


The book, Because Moisture Isn’t Pink, 
describes many of these Drying jobs. For a 
free copy, or for help on dehumidification, 
write Pittsburgh Lectrodryer Corporation, 
303 32nd Street, Pittsburgh 30, Pennsylvania. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
in Belgium: S.A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 


j 


ECTRODRYER 








¥* REGISTERED TRADEMARK U.S. PAT. OFF. 


4 
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SPECIFICATIONS 
Body Size: Double Port, 1/2” to 16”. Single Port, V2" to 8” 
Body Style: Screwed Globe and Flanged Globe. 
Pressure Range: 125 to 5,000 lbs. within body size limits. 
Temperature: Up to 800° F. 
Diaphragm Pressure: 3 to 15 lbs., standard. 


Material: Body—high tensile cast iron, electric cast steel, 
or special alloys. Trim—bronze or 18-8 stainless 
steel or special alloys. 
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Another carload shipment of 8 process tanks, each 32" O.D. by 
13'0" long, fabricated at Downingtown of stainless steel, type 304. 





REPEAT ORDERS PROVE 


Downingtown Built 


These eight stainless steel process tanks form just 
one of many carload shipments ordered by one 
customer during the past several years. 

Complete satisfaction with workmanship, price 
and delivery—that’s why so many leading chemical, 
refinery and other process plants turn to Down- 
ingtown again and again with repeat orders for 
their complex plate fabrication work. 

They know they can call on our experienced staff 
of engineers to help work out complex design and 
construction details. They know they can rely on 









means Quality Built 


Downingtown skill and experience for quality 
workmanship. They know Downingtown is thor- 
oughly experienced in working and welding many 
alloys and clad materials, as well as the carbon 
steels and stainless steels. 

Put your plate fabrication problems into experi- 
enced hands—at Downingtown Iron Works. Code 
work a specialty, and authorized insurance company 
inspection regularly available. 


For further information, send for bulletin PF. 


Visit Us At the Chemical Show—Booth 714 


Downingtown Iron Works, Inc. 


140 Wallace Ave., Downingtown, Pennsylvania 
New York Office: 52 Vanderbilt Avenue, New York 17, N. Y. 
HEAT EXCHANGERS « TOWERS © PRESSURE VESSELS « STORAGE TANKS e STEEL AND ALLOY PLATE FABRICATION 
DIVISION OF: Pressed Steel Tank Company 
Manufacturer of Hackney Products * Milwaukee 14, Wisconsin 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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——- 
= SEE 
wim ADAMS FILTERS 


Glass piping dramatically illustrates how 
Adams Poro-Stone Filters clarify the dark 
input liquor to produce crystal-clear filtrate. 


Dramatic Results with ADAMS Poro-Stone Filters at BECCO 


Efficient filtration is a critical process requirement in 
the electrolytic preparation of hydrogen peroxide. 
Thus at the Buffalo plant of the BECCO Chemical 
Division, Food Machinery and Chemical Corporation, 
the most effective filtration equipment was vitally 
necessary. 


Finely divided iron compounds are precipitated during 
purification of the cathode liquor. This precipitate 
must be completely removed before recycling the 
filtrate to the cells to insure high process efficiency and 
ultimate product purity. 


Adams Filters with inert Poro-Stone media were 
chosen for this critical filtration process in the initial 
installation. Rubber lined construction and glass piping 
were also specified to prevent any possibility of product 
contamination. 
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Increasing demand for BECCO high-purity peroxide 
made additional production facilities necessary in 1949 
and again in 1951, plus another installation in their 
new west coast plant. On the basis of their excellent 
performance, Adams Poro-Stone Filters were specified 
in each case. 


Do you have any filtration problems in your process? 
Our Engineering Department will be glad to be of 
help. For general information on Adams Chemical 
Filters write for a free copy of Bulletin 431. 


R. P. ADAMS CO., INC. 


207 E. PARK DRIVE BUFFALO 17, N. Y. 








The quality control 








INSIDE 








ATURALLY manufacturers take 
every possible precaution to 
avoid contamination in making 
their products. Don’t let your 
quality control end there by ship- 
ping your product in containers 
that are not 100% free of scale, 
grease and dirt. With USS Steel 
Drums you can maintain product 
purity right to your customers’ 
door. Here’s why: 
AFTER each USS Steel Drum 
has been carefully shaped, formed 


and welded, a strong alkali bath 
cuts away all dirt and grease. 
Next, the interior and exterior are 
completely descaled. This process 
is followed by saturating all sur- 
faces with a special phosphate 
solution that retards rusting. 


These three careful steps are an 
assurance that your product, 
shipped in USS Steel Drums, ar- 
rives pure... always! USS Steel 
Drums are available in a wide va- 
riety of shapes, sizes and finishes 
... plain or decorated. 


UNITED STATES STEEL PRODUCTS 


DIVISION 
UNITED STATES STEEL CORPORATION, 
DEPT. 2115, 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


Los Angeles and Alameda, Calif. * Port Arthur, Texas * Chicago, Ill. 
New Orleans, La. * Sharon, Pa. * Camden, N. J. 


USS STEEL DRUMS 


UNITED 


S$ TATE $ 


SYtTEEL 
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Specify Lapp Auto-pneumatic PULSAFEEDER 
... for Automatically Controlled Metering of Liquids 


The outstanding features of the Lapp ‘““Auto-Pneumatic” Pulsafeeder make possible 
continuous automatic processing of liquids which cannot be satisfactorily handled by 
plunger-type metering pumps. The ”Auto-Pneumatic” Pulsafeeder is a piston- 
diaphragm pump providing positive displacement without the problems of a 

stuffing box. A hydraulically balanced Pulsafeeder diaphragm isolates the 

product from the working parts of the pump, preventing product leakage or 
contamination. With pneumatic instrument control, the pumping rate 

of the ““Auto-Pneumatic” Pulsafeeder automatically adjusts from 

zero to full capacity. Manually adjustable models also available. 


WRITE FOR BULLETIN 440 with typical applications, flow charts, description 
and specifications of models of various capacities and constructions. 

Inquiry Data Sheet included from which we can make specific 

engineering recommendation for your processing requirement. 

Write Lapp Insulator Co., Inc., Process Equipment 

Division, 473 Wilson Street, Le Roy, New York. 








that takes heavy loading 


THE STEM-WEDGE CONNECTION in Type 950 Hancock Steel Gate Valve 
won’t bend or fracture even if corrosion prevents opening the valve. So strong 
is the connection that destructive “cheater” loading on the handwheel will first 
break the stem thread. The operator thus knows that the valve is still closed 
and can act to safeguard equipment and avoid shutdowns. 


This ultra-strong stem-wedge connection, an exclusive Hancock design, over- 
comes a structural weakness widely recognized in other small gate valves. Its 
balanced design also places the “T’’ head slot in the wedge so that the stem 
can move freely, even though flow forces the wedge against the guides. It 
is a powerful example of the quality that makes Type 950 Hancock Steel Gate 
Valves perform better and longer in the severest services. Call your Industrial 
Supply Distributor for full details today. 


A product of 


MANNING, MAXWELL & MOORE, INC. CS) 


Watertown 72, Massachusetts 


MAXWELL 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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you could hire Paul Bunyan to 


dip your plant in 


V 
‘aluminum paint?” 


(most of your maintenance 
problems would be gone!) 


Good aluminum paint actually puts a pro- 
tective shield on rustable metal and ma- 
sonry surfaces. It resists corrosion from 
fumes and smoke; seals against moisture and 
rust; reflects light and heat—makes every- 
thing brighter; evaporation of volatiles is re- 
duced; heat expansion is held to a minimum. 

Alas, Paul Bunyan is not for hire. But... 


it’s JUST ABOUT THAT EASY! 
ONE COAT of Aluminum Paint 
LASTS and LASTS 


Labor—the largest cost in painting—is low 
because only one coat of aluminum paint 
is needed in most cases. Here, then is a way 
to slash your plant maintenance costs with- 
out sacrificing protection. 


Reynolds Metals Company does not make 
aluminum paint. But if you would like the 
names of manufacturers who rely on the 
high quality of genuine Reynolds Aluminum 
Pigments, we’ll gladly send you the list. Just 
use the coupon below. 


THAT GOES FOR ROOFS TOO! 
Buy Aluminum Roof Paints and 
Coatings with this Warranty Seal 


They protect rustable metal and built-up 
roofs, add years to roof life and keep inte- 
riors cooler in sum- 

mer. Increase employee 

efficiency, cut cooling 

costs. Insist on Asphalt- 

Aluminum roof paint or 

coating with this War- 

ranty Seal. It assures 

you of an approved vehicle and at least two 
full pounds of pure aluminum metal pigment 
in every gallon. 


oe ED ED OE GE OE ED GE OF ED GE OE OD GD GD GD GE GE De 8 em ee oe oe oe ee oe ee oe 
Reynolds Metals Company 
P. ©. Box 1800-PN, Louisville 1, Kentucky 


Please send information on Aluminum Paints and Roof Coatings. 


(C) Send_tlist of aluminum paint manufacturers 
C) Send list of asphalt-aluminum roof coating manufacturers 


Nome... 





Cc 








7 
ei he RCE ME ALINE Sth 
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This advertisement appears in the interest of the Paint Industry of America 
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Continuous flaking of naphthalene is 
accomplished on the Stokes flaker at Barrett 
Division; Allied Chemical & Dye Corp. Con- 
veyor behind operator removes flaked 
material for tabletting and packaging. 


Barrett improves quality, cuts costs 
in naphthalene production 





Purity is higher, costs lower with continu- 
ous flaking process. Flaked naphthalene is 
compressed into balls or rings, with the aid 
of Stokes tabletting machines. 


98 


Stokes flaker replaces batch 
method in the processing of 
moth-killing chemical 


Marketed in flakes, balls and handy 
tings which slip over the hook of 
coat-hangers, naphthalene is the 
housewife’s friend—and the moth’s 
worst enemy. 


At the Barrett Division of Allied 
Chemical & Dye Corp., molten naph- 
thalene at 194°F. is fed to a Stokes 
single drum flaker where the material 
crystallizes on the revolving drum. 
The solidified naphthalene is removed 
by a doctor blade at 72°F. in quantities 
tanging up to 1500 pounds per hour. 
Subsequent tabletting operations on 
Stokes tablet machines produce 
finished moth balls and rings. 


Before —— the flaker, Barrett 
called on the Stokes Advisory Service 
and Laboratory for recommendations. 
Tests in the Stokes Laboratory deter- 
mined the appropriate drum temper- 


ature, rotating speed and size of the 
unit required to give desired produc- 
tion. Similar tests have preceded the 
design of flakers for wax, insecticides, 
resins, many chemical intermediates 
and other products suited for high 
capacity flaking. 

Stokes makes its broad experience in 
all phases of chemical processing avail- 
able to manufacturers through this 
well-staffed Laboratory and Advisory 
Service. Full details of this laboratory 
and advisory service for the solution 
of production problems are covered 
in Bulletin 640. 


Send for this booklet as well as an 
informative brochure on Stokes equip- 
ment for the Chemical & Process- 
ing Industries. F. J. Stokes Machine 
Company, Philadelphia 20, Pa, 
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~ALUNDUM 


High-Purity Fused Alumina 


How can you use it to advantage ? 


Among the many electrochemically refined materials 
produced by Norton Company, aLuNDUM fused alpha 
alumina is one of the most widely useful to industry. 
Thanks to its inherent properties of hardness, chemical 
stability and high density, engineers in various fields are 
finding many new applications for it. 

Norton fused alumina is produced in a number of 
forms. Of these, 38 atuNDUM* grain has proved particu- 
larly successful in applications demanding high purity. 
Electrically fused from Bayer-processed alumina, this 


white grain is shown by typical chemical analysis to be 
99.49% pure Al2O3. It is insoluble in common solvents 
and extremely resistant to reduction. It is an amphoteric 
refractory and has high dielectric strength. Other charac- 
teristics include: 
ON 5 aac Ae ALA He ee ON SN about 3600°F. 
INN Sa 5.6.5.5. 5.5 ¢ ogg d's da. 5- die ed ow Gao a 
ea eee . hexagonal system 
(rhombohedral division) 
PRR on vada ciceasenaenee mss 9.0 Mohs’ scale 
BE ee eer ern 1.76 mean 


Typical Product Applications in which Norton high-purity fused alumina is now working out to advantage are: 


we OREM PR Py 


For Catalytic Reactions. Norton fused alpha alu- 
mina carriers are outstanding for chemical stability and 
resistance to abrasion and erosion. Available in the 
form of spheres, rings and pellets they are used both 
in fixed bed oxidation reactions and as inert, low- 
density carriers for space filler applications where a low 
surface area (less than 1m?/gm) is required. Other 
types of ALUNDUM catalyst carriers having surface areas 
in the range 5-60 m?/gm are also available. 


In Pebble Heaters. atunpum heat exchange pebbles 
are giving excellent results in pebble heaters for heating 
gases above operating temperatures permissible in 
conventional tube furnaces. Their great resistance to 
abrasion, impact and repeated heating and cooling 
make them the ideal heat transfer medium in these de- 
vices. Also, their high refractoriness prevents them 
from the softening and “bridging” together that causes 
stoppages in the heater’s moving bed. 


In Thermal Cracking Reactors. Particularly in 
Wulff Process Generators for cracking light hydrocar- 
bons to produce acetylene gas and Koppers-Hasche 
Generators for cracking light hydrocarbons to produce 
a variety of gases and petrochemicals — checkers 
made of Norton aLunpuM high-purity fused alumina 
provide definite advantages. Their excellent heat trans- 
fer properties, high refractoriness and resistance to ero- 
sion caused by hot gases are important Their ability 
to withstand the thermal stresses of intermittent opera- 
tion assures long life. And their purity prevents side 
reactions with the reacting gases, thus safeguarding 
product quality. 


In Gas Synthesis Generators. atunpum fired shapes 
are ideal for lining generators of this type. Among the 
inherent characteristics of Norton high-purity fused 
alumina that work out very well are: high refractori- 
ness, chemical stability, and inertness that prevents 
reacting with the contacting atmospheres. 





Very many other uses for Norton 
high-purity fused alumina materials in- 
clude: pure oxides and sintered refrac- 
tories, refractory cements, wear-resistant 
parts, laboratory ware, coatings for 
rocket and jet plane parts and atomic 
energy equipment. 


Other Norton Electrochemically 
Refined Materials 
include CRYSTOLON* silicon carbide, 
MAGNORITE* magnesium oxide, NORBIDE* 
boron carbide, FUSED ZIRCONIA and many 
others, including a number still under 
development. These high-melting ma- 
terials, which have varied applications in 





many fields, are also the basic ingredients 
of the famous Norton Refractory R’s — 
refractories engineered and prescribed for 
the widest range of uses. 


For Your Own Applications 
Or Developments 
Norton Company not only supplies 
these materials in crude form, but has 
extensive facilities for processing and 
fabricating — and is ready to work with 
you in engineering materials to your 
particular requirements. A new booklet 
“Norton Refractory Grain — Electro- 


chemically Refined” contains detailed. 


information. For your copy, write to 
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Norton Company, Refractories Division, 
510 New Bond Street, Worcester 6 
Massachusetts. 


>? 
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REFRACTORIES 


Engineered... R. .. Prescribed 


Qlaking better products. .. 
to make your products better 


*Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries 
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MOTOR FACTS ON INDUSTRY'S 
MOST PREFERRED “POWER PACKAGE” 


Electrical System Fact—Only the new Life-Line “A” 
motor gives you the unsurpassed corrosion-resistant 
protection of exclusive new Bondar, Bondite and 
Mylar* insulations. 


*Du Pont Registered Trade-Mark 














FACT: 


The new 


Af is the 








most corrosion-resistant motor 


on the market 


The corrosive action of chemicals takes a 
heavy toll on conventional motors. The new 
Westinghouse Life-Line® “A” motor offers 
more protection against corrosive atmos- 
pheres than any other motor you can 
buy. How? 

Because the combined improvements in 
insulation, housing and bearing design give 


you can BE SURE... iF its 


Westinghouse 


unsurpassed protection against any contami- 
nation. It takes the right combination of such 
improvements in all three systems—electrical, 
mechanical and lubrication—to make the 
Life-Line “‘A”’ industry’s most preferred 
power package. 

Get all the facts by calling your Westinghouse 
sales engineer... The Man With The Facts. 


Jj-21881 








,uc 
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Mechanical System Fact—New cast-iron frames and 
brackets utilize the finest grained castings with uniformly 
thick wall sections precisely fitted and sealed. Molded 
glass plastic cooling fans on totally-enclosed types are 


chemically inert. 


Lubrication System Fact—The new pre-lubricated Life- 
Line “A” bearing features a “4-way seal”—two seals on 
each side. Totally-enclosed types have additional neo- 
prene flinger which assures bearing protection in any 


corrosive application. 








Teflon-impregnated 


U. S. Braided Asbestos Packing 


U.S. TEFLON-impregnated braided asbestos 
packing is designed for service on reciprocating 
rods and plungers, valve stems, and centrifugal 
pumps handling corrosive acid and caustic solu- 
tions. TEFLON is completely inert in the pres- 
ence of almost all chemicals. The long-fibre 
asbestos yarn braided into coil form is thor- 
oughly impregnated with TEFLON and provides 
the proper density, minimizes friction and wear 


of rods or shafts. 

U.S. 35% TEFLON-impregnated braided 
packing comes in 2 styles: No. 135 (White 
Asbestos) for handling light acids, caustics and 
all chemicals. No. 134 (Blue Asbestos) for 
handling chemicals of a higher concentration. 
Order from any of our 27 strategically-located 
District Sales Offices, selected distributors, or 
write address below. 


U.S.” Research perfects it... U.S.” Production builds it... U.S. Industry depends on it. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose « Belting « Expansion Joints « Rubber-to-metal Products ¢ Oil Field Specialties « Plastic Pipe and Fittings « Grinding Wheels « Packings * Tapes 


Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings * Conductive Rubber « Adhesives * Roll Coverings ¢« Mats and Matting 
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UPSIDE-DOWN ROLLER DERBY? Not at all. The young lady is demonstrat- 
ing the tremendous power of an Eriez Magnet. Seventeen times stronger 
than old magneto magnets, the power of new Eriez Magnets has given 
ideas about getting rid of dangerous tramp iron... which causes fires, 
machinery damage and product contamination .. . to every form of 
industry. All Eriez Magnets are non-electric, self-contained. They oper- 
ate without any wires or attachments. Best of all their magnetic power 
lasts a lifetime. The first cost is the last. 


ae eae 8 ? 
a * id 


MAGNETIC IDEAS 


FROM fF 

















GRATE MAGNET DOES GREAT JOB ON RIDDLE. Burroughs Wellcome & Co. 
(U.S.A.) Inc., Tuckahoe, N. Y., producers of drugs and chemicals, 
recently installed an Eriez Permanent Grate Magnet over a riddle used 
to sift powders. Although there previously had been occasional traces 
of contamination in the powder due to minute ferrous particles (in 
some cases invisible to the human eye) the finished product is now com- 
pletely free of metal contamination. Even microscopic particles of metal 
have heen removed from the powder by the powerful action of the Eriez 
Grate Magnet. 





















NEW IDEA FOR LABOR SAVING. is the latest “brain child” 
dreamed up by Eviez. Called Magnalarm, the new unit 
combines a plate magnet with a signalling device which 
automatically sets off an alarm when the magnet becomes 
loaded with tramp iron and needs cleaning. Needless inspec- 
tions are saved. Needless machinery shutdowns prevented. 
Magnalarm provides the guarantee that magnétic units aré 
never overloaded . . . always working at top efficiency. Want 
more information on this product? ... request Bulletin B-604, 











GUARDING EQUIPMENT AGAINST TRAMP IRON. Cal-Compack Foods, Inc., 
Santa Ana, Calif., processor of dehydrated and ground peppers, protects 
its valuable 100 hp hammermill . . . and even more valuable reputation 
for product purity ... with an installation of an Eriez Magnetic Pulley 
on its inspection belt. Peppers brought to the plant directly from the 
field naturally pick up stray iron. The Eriez Magnet cleans out this dan- 
gerous tramp iron from the peppers at the rate of about 5 lbs. per day! 


Eriez’ free booklet “Magnetic Ideas” can help you. Send for 
it without obligation. Address: Eriez Manufacturing Company, 
74Y Magnet Drive, Erie, Pa. Or, on your specific request 
Eriez’ factory-trained field men backed by Eriez’ laboratory 
and engineering know-how will be happy to study your 
particular problem, make a plant survey and offer helpful 
“Magnetic Ideas”’. 





NEW DEVELOPMENTS 
YOU'LL WANT TO SEE 
AT THE CHEM SHOW 


IN CHEMICAL CERAMICS : ’ ; IN ADHESIVES 


| 
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BOOTHS 
10-12-14 


25th EXPOSITION 
CHEMICAL INDUSTRIES 
DEC. 5-DEC. 9 
PHILADELPHIA 






: IN TOWERS 

‘= ~=AND TOWER 
; ey =«4IN PROTECTIVE «3 =e PACKING 
IN GRINDING 3 # / COATINGS os 
AND MIXING : 
EQUIPMENT 








See these, and other new 
developments by “U. S.” 
engineers to help you proc- 
ess quicker, safer, better, 


and at lower cost. Akron 9, Ohio 
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Centibe 


Edward T. Thompson 


® Oil production by underground combustion gets a new U. S. try. 
Besides Sinclair, which has been using the method on Colorado 
shales, now Husky Oil (Cody, Wyo.) and a Swedish Shale oil firm 


have begun work on tar-bearing sandstone near Santa Cruz, 


Calif. 


@ Ethylene is rampaging. Monsanto will up its Texas City capacity 
150%. Esso, though it refuses to comment, is virtually certain to 
build a unit at Bayway, N. J. And still much alive is Oronite’s planned 


Perth Amboy, N. J., plant that would charge gas oil. 


Atemizing speeds drying 


Here’s a brand-new chemical engineering tech- 
nique that bids fair to make a big splash in thermal 
processing. Christened “atomized suspension,” ex- 
tremely fast heat transfer is its standout advantage. 
Best potentials are in evaporation, and drying, fol- 
lowed, all in the same tower, by pyrolysis or chem1- 
cal reaction. 

Solutions or slurries are sprayed at high pres- 
sure into the top of a tower. All heat comes by 
radiation from the heated (1,100-1,500 F.) tower 
walls and the only vapor present is the substance 
being evaporated so there’s no air film to hinder 
heat transfer. 

According to the method’s inventor,* Prof. 
W. H. Gauvin of McGill University, most evapora- 
tion occurs in a small fraction of a second in a 
small zone at the top of the tower where droplets 
emerge from the spray nozzles at very high speeds. 
The droplets slow to terminal velocity quickly and 
a new zone begins in which evaporation is com- 
pleted and is followed, if desired, by drying. 

Because of the near-explosive nature of the 
evaporation and drying, resultant solid particles 
are highly porous and have very irregular surfaces 
(compared with spray-dried particles which are 
vearly spherical). This gives high surface area and 
decreases substantially the reaction times for any 


* Patent applications are assigned to the Puln and Paper 
Research Institute of Canada, which sponsored the research. 


subsequent steps in the lower part of the tower- 

relatively simple ones like pyrolysis or more com 
plex ones involving addition of other reactants or 
catalysts. 

When water is being removed, best heat re 
covery is obtained by operating under pressure 
(150 psi. and up) so that steam produced can be 
used in other parts of the plant. If you have no use 
for additional process steam, use of the technique 
for evaporation alone is probably not justified. 

For drying, though, or for drying and further 
in situ processing, Gauvin says the method will 
almost always prove advantageous over existing 
techniques, the one exception being use with heat- 
sensitive materials, 


Two new fibers coming to the post 


The synthetic fiber derby is due to get two 
new acrylic entries if present plans of Goodrich 
Chemical and American Cyanamid mature. 
Watch, too, for coming word on new ‘Tennessee 
Eastman fibers. 

Though rumors have been circulating for 
two years, Goodrich Chemical only now admits 
that it has developed a new fiber. In limited pro- 
duction at its Avon Lake, Ohio, pilot plant, it will 
be used in women’s coats for test-marketing in 
selected stores this winter. 

The fiber, tagged Darlan, is made from poly- 
merized vinylidene cyanide and is purported to be 
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the result of a search for a polymer usable in tires. 
Now it appears well suited for textile use, and it 
also shows promise as a plastic. 

Tightlipped, Goodrich won’t say when or 
where it plans commercial production. 

Cyanamid’s new fiber—now named Creslan, 
formerly X-54—is in about the same stage of de- 
velopment. Acrylonitrile-based, Creslan features 
ease and uniformity of dyeing—either alone or com- 
bined with wool. 

While wear-testing of Creslan garments con- 
tinues, and a filament-development program is 
underway, Cyanamid is casing Southern textile mill 
country for a plant site. Likely: Columbia, S. C. 

Eastman says it is evaluating several fibers and 
has reached wear-testing stages with a few. Among 
the latter are two noncellulosics understood to 
show unusual promise. 


Commercial thiophene comes true 


From a unit that took just three months to 
install, Index Chemicals (mostly owned by Penn- 
sylvania Salt Mfg. Co.) is now making the world’s 
only commercial thiophene. Located at Index’s 
Houston plant, the new unit is reputed to have a 

capacity of about 500,000 Ib./yr. 

That there’s big potential interest in thiophene 
is evident from the more than 250 use patents 
issued on it and its derivatives since 1945, Most 
important known uses are in pharmaceuticals (par- 
ticularly antihistamine intermediates), _ textile 
chemicals, including dyestuffs and treating agents, 
pesticides (substituted thiophenes) and _ plastics, 
where, for instance, vinyl thiophene is of interest 
because it’s similar to styrene. 

Sales and development of thiophene are in 
the hands of PennSalt’s Sharples Chemicals Div. 
which directs Index operations. And other firms 
with patent stakes in the product are reviving lab 
activity now that commercial output is here. 

Right now, price is evidently at a specialty 
products level since quotations are limited to 
l.c.1—$2.50/lb. But Sharples expects to drop the 
price soon as bigger volume markets open up. 
Process economics definitely improve as produc- 
tion increases. 

The process (developed by and licensed from 
Socony Mobil) is a noncatalytic reaction of sulfur 
with straight-chain C, hydrocarbons. Sulfur is 
melted, vaporized and heated to about 1,300 F. 
Butane fresh feed and a recvcle stream containing 
ureacted butane, butvlenes and butadiene are 
heated to about 1,150 F, and mixed with the hot 
sulfur vapors in a straight-pine reactor. 

Reactor effluent is quenched with water to 


drop out most of the coproduct “tar” (largely 
thiophene thiol). ‘The remaining gas is condensed, 
then stabilized to remove H.S and light hydrocar- 
bons. Debutanization follows, giving crude thio- 
phene and Cytecycle. Batch distilling the former 
vields better than 98%-pure thiophene. 


In and out with fast tax writeoffs 


Though some segments of the chemical proc- 
ess industries—notably aluminum—have 1" per- 
manently cut off from fast tax writeoffs, now 
begins to look like there may be a new sav te of 
rapid amortizations ahead for some directly defense 
related chemicals. 

Approval by the Office of Defense Mobiliza- 
tion of a boost in the synthetic glycerine expansion 
goal from 57 million Ib. yr. to 185 million Ib./yr. 
(current capacity: 120 million Ib./yr.) was ‘the 
guinea pig for chemical mobilizers. Since the okay 
they've been informally discussing other chemicals 
that might be over 25% short in an emergency, 
with a view to opening further expansion to fast 
depreciation benefits. Some candidates: benzene, 
toluene, sodium chlorate, phosphorus, ammonia- 
nitric acid. 

But even without government tax aid, most 
process industry expansion will go ahead as plan- 
ned. ‘That's particularly apparent in aluminum, 
where three firms—Reynolds, Kaiser and Revere 
Copper—which had applied for fast writeoffs on 
plants costing $440 million have stated flatly that 
the government’s decision makes no difference in 
their plans. 


Styrene finds new raw material 


Mixed xylenes, in growing demand as solvents 
and as sources of pure xylene isomers, are about 
to gain another chemical foothold—as raw material 
for styrene. First to use this new starting point 
will be Cosden Petroleum, Big Spring, Tex., which 
plans to start building a $3 million, 19-million- 
lb./vr. styrene monomer plant early next year. 

Like all present styrene makers, Cosden plans 
to catalytically dehydrogenate ethyl benzene. But 
unlike the others, who make ethylbenzene by 
alkylating benzene, Cosden will get EB by super- 
fractionating its own mixed xylenes. 

Mixed xylenes normally contain significant 
amounts of EB (Cosden’s have 27%). But because 
EB boils less than 4 deg. F. away from p-xylene, 
it’s tough to get out, next to impossible if any 
non aromatics are present. 


(Continued on page 110) 
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NEW FEEDERS 














NEW FEATURES... 


@ UNLIMITED APPLICATIONS — feed by weight all types 
of solids (powders, coarse particles, cut vegetables, etc.) 
and liquids (clear, suspensions, pulps, etc.). Also adapt- 
able to stream weighing. 


@ HIGHEST ACCURACY — within +2% by weight of set 
feed rate over entire range. 


@ BUILT-IN MEMORY — dead weight system automatically 
totalizes and corrects shortages or overages. 


@ A MODEL FOR EVERY USE — Simplex and Duplex for 
feed rates from 1 to 60,000 #/hr. Available with remote 
controls (electrical, pneumatic). 


See this latest advance in automated materials handling 
at the Chem. Show, Booth No. 902, or write for details to 
OMEGA MACHINE CO., Division of B-I-F Industries, Inc. 


@ EXCEPTIONAL FEEDING ACCURACY — with Proportion- 
eers NEW Vane-Guide check valves and minimum 
clearance volume cylinders . . . self-purging with straight- 
through design. 

EASY-SERVICE DESIGN — plug-in reagent end . . . other 
mechanical components all readily accessible and of 
standard design . . . reversible check valve seats. 
POSITIVE FEED RATE SETTING — micrometer stroke length 
adjustment on all standard models . . . available with 
in-motion rate adjustment. 

@ COMPACT DESIGN—easily installed .. . saves floor space. 


@ NEW LOW COST — check our quote on any feed rate 
from 4 GPH to 900 GPH! 

See Proportioneers New Vane-Guide Check Valve 

Adjust-O-Feeders at Booth No. 902, or send for quote to 

PROPORTIONEERS, INC., Division of B-I-F Industries, Inc. 


B-I-F INDUSTRIES 
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BUILDERS IRON FOUNDRY « PROPORTIONEERS. INC. « BUILDERS-PROVIDENCE. INC. « OMEGA MACHINE CO. 








Fere’s the Answer 


to Efficient, 


High Capacity, Low Cost 


Clarification... 





Oliver Batch Pressure Filters are particularly 
applicable to clarification of liquids containing 
small amounts of solids, or for products involving 
volatile, inflammable or toxic materials. They are 
available in a number of types including units for 
processes that require operation to the exclusion 
of air to prevent oxidation or decomposition of 
products . . . or operation that requires filtration 
to take place at abnormal temperatures. 

Oliver features include individual sight glass 


Oliver Pressure Filter 


A compact, rugged, simple to operate filter for 
filtering or polishing chemicals, dyes, fruit juices, 
syrups, wine, beer, ink and other liquids requiring 
clarification. It is especially designed to insure 
cleanliness and ease of sterilization. The ratio of 
filter area to filter volume has been kept at the 
very maximum consistent with practical filter op- 
eration. Available in three sizes with up to 100 sq. 
ft. of filtering area. Bulletin 123-R gives complete 


details. Write for your copy. 
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and shut off valve control for each leaf, high 
capacity, high washing efficiency, ease of cake dis- 
charge, low cost operation, and rugged construc- 
tion which assures long life. 

Dorr-Oliver engineers will be glad to place their 
many years of exclusive experience at your 
disposal for solving your filtration or clarifica- 
tion problems. It is probable that from one of 
the many existing Oliver Filters a suitable type 
and size can be selected. -, 
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Kelly Pressure Filter— 


The Kelly Filter has special operating 
features which enable it to handle certain 
unique problems better than any other available to handle much higher 
type of filter. It can be readily insulated pressure. 
or jacketed to hold abnormally low or high A special steam jacketed unit 
temperatures during filtration. The filter is available for filtering molten 
opens in a matter of seconds by unlocking sulphur and similar products. . 
the manifold end and rolling out the sus- The Kelly Filterisavailable in sizes ranging 
pended filter elements for cake dumping from 3 to 1300 sq. ft. of filtering area. 
and removal of leaves. Normal pressure Bulletin 113-R2 gives complete details. 
is about 50 psi, but special designs are Write for your copy. 


Sweetiand* 
Pressure Filter 


The most versatile general purpose filter 
in the batch pressure group. Outstanding 
features include high filtration rate, ease 
of operation, variation in leaf spacing and 
in design of leaves which may be top or 
bottom drainage. Filter cake is easily dis- 
charged after lower half of shell is opened 
in a matter of seconds, either manually or 
hydraulically; or by automatic sluicing dis- 
charge without opening the filter. Several 
sizes available with up to 1000 sq. ft. of 
filtering area. Bulletin No. 114 gives com- 
plete details. Write for your copy. 


For Further intormation . . . Dorr-Oliver Incorporated designs and manufactures a com- 
vlete line of batch pressure, continuous pressure and continuous vacuum filters for 
the process industries. Bulletin No. 10-G gives complete information. Write for it 


today. 


* Trademark Reg. U.S. Pat. Off. 
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However, Cosden now runs a Udex extraction 
unit, so already has a 100% aromatic stream. By 
superfractionating the xylene portion of this stream 
in a system equivalent to about 350 trays, the com- 
pany, and its contractor for the plant, E. B. 
Badger, expect to get EB at minimum cost, cheaper 
even than by recovering ethylene from its own field 
gas and reacting with the benzene it already makes. 


Outlook happier on pesticide law 


Makers of agricultural chemicals who have 
feared an over-careful approach by the Food and 
Drug Administration in carrying out the Miller 
pesticide tolerance law could breathe easier this 
month. 

Reason: the establishment of a 1 ppm. toler- 
ance on U. S. Rubber’s Aramite. FDA had origi- 
nally set a zero tolerance on the miticide—in effect 
barring use on edible crops—because of recognized 
carcinogenic (cancer-forming) properties at a 1,500 
ppm. feeding level, and some disputed evidence at 
a 500 ppm. level. 

The company asked that an impartial advisory 
committee be appointed to study the matter. It 
was and it did, finding that a 1 ppm. tolerance was 
justified since other “so-called weak carcinogens” 
like DDT and methoxychlor are approved with 7 
and 14 ppm. tolerances, respectively. 

FDA accepted the committee finding for 19 
agricultural commodities, but kept a zero tolerance 
on alfalfa and soybeans because there’s no accepted 
data on whether dairy and other animals fed such 
crops would have too much Aramite in milk or 
meat. 


Not out, but in deeper 


Four newly-completed expansions and three 
more now on the docket effectively refute a pub- 
lished, but apparently unfounded, report* that 
National Distillers’ diversification into chemicals 
has gone “awry.” 

First of the upcoming moves will involve USI 
Isosebacic acid (Chementator, June 1955), now be- 
ing produced in the firm’s just-built, $500,000 pilot 
plant building at Cincinnati. Detailed engineering 
on a commercial plant is underway, with Tus- 
cola, Ill., or Ashtabula, Ohio, likely sites. 

National’s USI division is also well along on 
plans to expand it’s position in fertilizers by mak- 
ing phosphoric acid. And it has another big project 
in mind, but is keeping this one well under its cor- 
porate hat for now. A trade guess is production of 
butadiene (raw material for Isosebacic) at Tuscola. 


* Fortune, Sept. 1955, p. 94. 
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Already completed by its National Petro- 
Chemical subsidiary is an ethylene expansion at 
Tuscola hiking nominal capacity from 300 to 350 
tons/day. 

Also, USI has just added a Girdler natural gas 
reforming unit at Tuscola to supply supplemental 
hydrogen so that its 150 tons/day ammonia plant 
there can operate full blast. Before, all hydrogen 
had to come from National Pet’s ethylene plant and 
there wasn’t enough for full ammonia production. 

And in early October, USI put two new alco- 
hol denaturing plants onstream, one at ‘Tuscola, 
the other at Newark, N. J. Able to handle 20 mil- 
lion gal./yr. between them, these plants feature 
automatic blending by remote control to meet the 
growing demand for rapid service. 


New way to feed-grade phosphate 


Use of western phosphate rock will get a wel- 
come boost if a Bureau of Mines “neutral defluor 
ination process” proves out. Developed at Albany, 
Ore., it yields a tricalcium phosphate (40-42% 
P.O;) so low in fluorine (0.17%) that it’s good for 
both stock feeds and fertilizer, plus synthetic 
cryolite coproduct. And no excess acid is needed. 

Fully pilot-planted, the process now awaits 
economic evaluation. 

Ground phosphate rock is beneficiated to 
give a slime product (15%) and a sand product 
(85%). The slime contains most of the silica, 
vanadium and other impurities, but enough P.O; 
to make it a useable phosphorus furnace charge. 
The sand, high in P.O; (35%), also contains 3.4% 
fluorine, most of that originally present. Other 
major sand constituents are 52% CaO and 2.4% 
SiO.. 

The sand is acidified with just enough 75% 
white phosphoric acid (relatively cheap in the 
Northwest) to convert calcium to tricalcium phos- 
phate, then is calcined in a rotary kiln at 2,930 F. 
A water atmosphere removes nearly all fluorine 
and converts the tricalcium phosphate to its alpha 
form, highly soluble in neutral ammonium citrate. 
Theory is that the rock is best defluorinated when 
the calciner charge contains enough acid constitu- 
ents (PsO; and SiOz) so that all CaO is combined 
as 3CaO-P.O; or CaSiOs. 

Scrubbing released fluorine with sodium bicar- 
bonate converts it to sodium fluoride which is 
reacted with sodium aluminate and CO, to pro- 
duce synthetic cryolite. However, though natural 
cryolite supplies are dwindling, any crvolite made 
by this new process must compete with present 


(Continued on page 112) 
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Map shows General Chemical's 
coast-to-coast network of 
Sulfuric Acid plants and supply 
points. Stars indicate locations 
where additional capacity is 
being made available. 


General 


In an expansion that extends to all points of the 
compass, General Chemical is providing an 
additional 600,000 tons of Sulfuric Acid an- 
nually, with increased production facilities . . . 
* West at El Segundo and Richmond, Calif. 
* South at Baton Rouge, La. 
* North at Valleyfield, Que.* 
* East at Buffalo, New York 
* In the Mid-west at Detroit, Mich., Painesville, Ohio and 
E. St. Louis, Ill. 

This means approximately 12,000 more tank 
cars of Sulfuric Acid available to meet growing 
requirements of industry . . . a train load 80 
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Capacity from Coast to Coast! 


miles long! Some of these new facilities are 
already in production, and the others are 
scheduled for completion in 1956. 

As America’s foremost producer of Sulfuric 
Acid, General Chemical recognizes a responsi- 
bility to keep pace with industry’s need for this 
vital basic chemical. No matter where you are 
located, you are within a short, low-cost haul 
of a primary producing center of General 
Chemical Sulfuric Acid. Remember . . . in 
emergencies and at all times. . . General 
Chemical is your dependable source of Sulfuric. 


GENERAL CHEMICAL DIVISION 


Basic Chemicals 


ALLIED CHEMICAL & DYE CORPORATION 


for American Industr 
Y 40 Rector Street, New York 6, N. Y. 


Offices: Albany * Atlanta * Baltimore * Birmingham * Boston ¢ Bridgeport * Buffalo * Charlotte 
Chicago ¢ Cleveland * Denver * Detroit * Greenville (Miss.) * Houston * Jacksonville 
Kalamazoo * Los Angeles * Minneapolis * New York * Philadelphia « Pittsburgh * Providence 
San Francisco * Seattle * St. Louis * Yakima ( Wash.) 
In Wisconsin: General Chemical Company, Inc., Milwaukee 
*In Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 
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sources. Even on a basis of 100 tons/day of rock, 
only about 3 tons of fluorine would be recovered 
and unit costs of converting it to cryolite might 
be rather high. 

Probable commercial costs have not been de- 
termined, mostly because the pilot plant is too 
small for reliable estimates to be made. At cur- 
rent prices, however, the sand fraction of each ton 
of rock would yield about $60 worth of feed-grade 
phosphate and cryolite. 


To try better chrome-winning method 


A new chrome extraction plant, using an im- 
proved process, yet untried, is taking shape near 
Bandon, Ore. Mineral Sands Co., Lansing, Mich., 
owner of the venture, hopes to be making 200 
tons/day of high grade chromite from ore-sands by 
the early part of next year. 

The new plant (rumored to cost $3 million) 
will use a new Battelle Institute version of a process 
originally used in a wartime plant—abandoned 
when the high iron content of the sands prevented 
economical operation in peacetime. 

Main improvement involves an acid leach that 
cuts iron content. Ore—up to 10% chromite— 
comes from Mineral Sands’ leases in the heart of 
the ore-sand deposits. It’s concentrated in a Hum- 
phrey spiral gravity concentrator, sent through an 
electromagnetic separator, then roasted and acid 
leached simultaneously. 

Product is a high grade chromite that can be 
converted to chromium oxide, ferrochrome or 
other chrome chemicals. Mineral Sands also hopes 
to recover some gold and platinum known to be in 
the ore sands. Whether it'll be able to get enough 
to be worth the effort is a gamble. 

The company is also taking a gamble, or as 
it prefers “a calculated risk,” on the chromite 
process by moving from lab to commercial-scale 
operation without pilot planting. It feels that 
building a pilot plant would cost almost as much 
as the full-size facility. 


Lowering a bar to nuclear progress 


Almost concurrent with an Atomic Energy 
Commission announcement inviting proposals for 
small-scale—5,000 to 40,000 kw.—atomic power 
plants, comes the news that for the first time a 
commercial insurance company has underwritten 
hazards arising from the operation of a nuclear 
reactor. 

The company, Indemnity Insurance of North 
America, wrote a package policy for Electric Boat 
of Groton, Conn., covering the reactor then being 
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installed in the submarine Nautilus. ‘The insurance 
went into effect just before the reactor became 
“critical” last January. 

Similar coverage is provided on the Seawolf, 
sister-sub of the Nautilus, now abuilding. 

Difficulty in getting adequate insurance on 
nuclear plants continues to be a problem, however. 
Absence of actuarial data on the risks to be as- 
sumed, and on the extent of liabilities and loss 
potentials, is complicated by a lack of standardiza- 
tion in reactors and reactor systems. 

After a recent survey of AEC facilities, a group 
of top-level insurance executives agreed that the 
most serious problem is in “third-party liability,’ 
but getting insurance covering “business interrup- 
tion” and the loss of “use and occupancy” of the 
facility offer added headaches. 

Further study of risks continues, but support 
is growing for government adoption of an “atomic 
compensation act” analogous to current workman’s 
compensation legislation. This law would fix dam 
age payments to the public and peg a limit on 
company liability. 


Dividends due from smog studies 


There’s a good chance that current research 
into the causes and cures for air pollution will pay 
off in many now- unanticipated ways. ‘Today's 
studies of reactions taking place in the atmosphere 
are yielding discoveries in fundamental chemistry 
that may well lead to the development of processes 
having no relation whatsoever to the original pur- 
pose of the research. For example: 

eA recent description of New York City’s 
pollution problems revealed that over 2 million 
tons of sulfuric acid form yearly above the city. 
Though not fully understood as yet, the reaction 
appears to take place between SO», water vapor and 
ozone, with sunlight as catalyst. 

e Various oxides of nitrogen, it’s been found, 
gain reaction energy by absorbing sunlight. By 
then combining with free hydrocarbon radicals, a 
bewildering array of chemicals is made. 

Once these reaction mechanisms are under- 
stood there’s a possibility that they or similar re- 
actions can be duplicated commercially to produce 
useful products. 

Research now concentrates on developing in- 
struments to detect these compounds in the air— 
such as Franklin Institute’s ultra-long-path infrared 
spectrometer which proves conclusively that ozone 
forms in sunlight catalvzed reactions—and on trac- 
ing the routes to their formation. 


For more of WHAT’S HAPPENING......114 
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See what you can do with the new textiles 


chemical products and processes; provides greater flex- 
ibility in shipping and handling of materials; provides 
the personal attention of recognized product experts 
backed by widely diversified research facilities. 


They’re weaving magic into modern textiles. Today, 
fabrics can be made stronger or softer, cooler or warmer, 
tougher or lighter, shrinkproof, mothproof, fireproof, 
waterproof, and almost foolproof. While it would be 
difficult to predict what the textiles of tomorrow will be 
like, one thing is certain—chemicals will make an even 
greater contribution to their improvement. 


Working closely with textile manufacturers and finish- 
ers, Olin Mathieson offers invaluable assistance through 
a long-range program of coordinated planning and pro- 
duction. This assures the availability of chemical raw 
materials regardless of changing market conditions; 
assures adequate chemical production to supply growing 
industrial capacity; speeds the development of new 


Bicarbonate of Soda 

Soda Ash 

Ethylene Glycols 
Hexamine 


INORGANIC CHEMICALS: Ammonia 

Products + Nitrate of Soda ~- Nitric Acid 
ORGANIC CHEMICALS: Ethylene Oxide 
Formaldehyde Methanol Sodium Methylate 


Carbon Dioxide 
Sodium Chlorite Products 
Polyethylene Glycols - Glycol Ether Solvents 
Ethylene Diamine 


Currently, a growing number of chemical consumers 
are coordinating their planning and production with 
Olin Mathieson... America’s prime producer of basic 
industrial chemicals. Olin Mathieson’s long experience 
and familiarity with the broad market picture will prove 
invaluable in your planning. Why not consult with us now? 


MATHIESON CHEMICALS 


OLIN MATHIESON CORPORATION 


INDUSTRIAL CHEMICALS DIVISION 


CHEMICAL 
BALTIMORE 3, MD. 


3300 


Chlorine + Hydrazine and Derivatives Hypochlorite 
Sulphur (Processed) + Sulphuric Acid 
Ethylene Dichloride Dichloroethylether 
Trichlorophenol Trichlorobenzene 
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SITE of Ketona Chemical’s new ammonia plant is favorably located with respect to supplies of gas and cooling water. 


Why Ammonia From Coke-Oven Gas? 


With natural gas taking over as premium fuel in the Birmingham area, 


surplus coke-oven gas provides low-cost hydrogen for new ammonia plant. 


The Southeast’s huge nitrogen 
markets will soon be drawing on a 
brand-new source of supplvy—Ketona 
Chemical Corp.’s plant near Bir- 
mingham, Ala., which will start op- 
erations shortly. It is the first com- 
mercial ammonia plant east of the 
Mississippi’s banks and south of 
Virginia. 

The new plant is designed to 
make 135 tons per day of ammonia. 


Part of this output will be con- 
verted to 120 tons per day of nitro- 
gen solutions in nitric acid-am- 
monium nitrate facilities still under 
construction. 

Ketona’s plant will be the first 
outside Europe to base its entire 
ammonia production on coke-oven 
gas.* The gas will come from 


*U.S. Steel’s ammonia-ex-COG plant 
at Geneva, Utah, is now going up. 


nearby coke ovens of Alabama By- 
Products Corp., joint owner with 
Hercules Powder Co. of Ketona 
Chemical. 
> Credit Natural Gas—The coming 
of natural gas to Birmingham 
played an important role in the de- 
velopment of the Ketona project. 
With natural gas taking a large 
share of the local premium-fuel 
market away from coke-oven gas, 
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coke oven operators looked into 
new uses for their surplus gas. ‘They 
were faced with steadily rising pro- 
duction costs of merchant coke and 
were determined to improve the 
economy of coal. 

A potential outlet was to make 
ammonia from the hydrogen con- 
tent of COG—usually around 50- 
55%. One Birmingham firm, 
Woodward Iron Co., got a certifi- 
cate of necessity for building an 
ammonia plant but later abandoned 
the idea, leaving to Ketona the dis- 
tinction of pioneering this tech- 
nology in the U. S. 
> Favorable Economics — Actually, 
very few technical innovations are 
involved. Ammonia has been made 
from coke-oven gas in a large num- 
ber of European plants for many 
years, 

However, as explained by H. J. 
Weiland, chemical engineer largely 
responsible for promoting the 
Ketona project, process economics 
make the venture attractive. Ke- 
tona will be capitalizing on the 
free hydrogen content of COG and 
upgrading the remaining gas con- 
stituents to a high-grade fuel, as 
described below, to utilize to a 
greater advantage a byproduct of 
the coal and steel industry. 

P Process Highlights — Operations 
at Ketona will include these con- 
ventional steps: 

¢Gas from ABC’s ovens 
passes through the standard puri- 
fication process, which includes 
electrostatic precipitation for tar re- 
moval and a final wash with a soda 
ash solution for reduction of sul- 
fide content. It’s then pumped 
through 10,000 ft of 16-in. me- 
chanical-joint cast iron pipe to the 
Ketona plant. 

e After being compressed from 
15 psig. to 300 psig., the gas goes 


through a “hot bottle” (to remove 
gum-forming constituents), then is 
scrubbed in turn with straw oil (to 
remove aromatics), ammonia solu- 
tion (to remove CO, and sulfur 
compounds), cold water (to recover 
vaporized ammonia) and caustic 
soda (for safeguard against CO.). 

¢ Low-temperature separation, 
including washing with liquid ni- 
trogen, yields a synthesis gas con- 
sisting of pure hydrogen and nitro- 
gen. (Liquid nitrogen comes from 
an air separation unit.) 

e Synthesis gas is converted 
into ammonia in a Claude-process 
unit operating at 9,000 psig. 
> Gas Is Upgraded—But this is not 
the end of the line. Components 
of the gas rejected by the low-tem- 
perature purification unit will be 
recovered and returned to ABC in 
two 8-in. lines. 

As a fuel gas, COG has the dis- 
advantages of relatively low Btu. 
value, saturation with water vapor 
and enough tars, naphthalene, sul- 
fur compounds and cyanides to 
cause troubles in distribution lines 
and combustion equipment. The 
LTS unit will yield bone-dry, high- 
Btu. fractions containing none of 
the troublesome impurities. ABC 
will use these gases for coke oven 
underfiring or boiler fuel, or will 
blend them to the equivalent of 
natural gas heating value and sell 
them for injection into the natural 
gas distribution system. 
> Cool, Clear Water—One de- 
ficiency of the Birmingham area 
for chemical process operations is 
in cooling water supplies. In select- 
ing a plant site Ketona Chemical 
Corp. found a neat solution to the 
water problem. 

Plant property includes two 
abandoned limestone quarries for- 
merly operated by a steel manufac- 
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turer. ‘The quarries are full of 
water, fed from springs; estimated 
holdup is 1 billion gal., with 31 
acres of surface. 

Ketona has 
quarries with a siphon arrange- 
ment, taking advantage of a 44-ft. 


joined the two 


difference in water levels. Plant 
water supply is pulled from near 
the bottom of the lower quarry at 
a temperature of about 50 F. Warm 
water is returned to the far end 
of the upper quarry. No cooling 
towers are needed, and condenser 
efficiencies are high. 

> Only the Beginning?—Ketona’s 
“Hank” Weiland, who has been 
studying the potential of a chemi- 
cal industry based on coke-oven gas 
for more than five years, predicts 
a bright future for the Birmingham 
area. 

There is more coke-oven gas 
available to Ketona for future ex- 
pansion, and removing the hydro- 
gen consumes only one-third of the 
heating value while cutting the 
volume in half. Just as exciting are 
the possibilities of making other 
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WHAT’S HAPPENING ... 


chemicals from the methane, 
ethane and ethylene streams re- 
jected from the ammonia opera- 
tion, especially in view of the fact 
that high-purity byproduct oxygen 
will be available from the air-sepa- 
ration step, not to inention the well 
known organic chemical byprod- 
ucts of the coking process. 

Weiland visualizes a chemical 
complex producing ethylene oxide, 
acrylonitrile, methanol, styrene and 
many other industrial and fine or- 
ganic chemicals. While not yet 
posing a major threat to petro- 
chemicals; COG chemicals may 
bear watching as future develop- 
ments unfold. 


High-Octane Gasoline 
Plant Set for Beaumont 


Though construction probably 
won’t start until next year, engi- 
neering is under way on a new 
$24 million refinery near Beau- 
mont, Tex. A new company, Avia- 
tion Fuels, Inc., of Beaumont, will 
run the plant and main output will 
be high-octane gasoline. Part of 
the cost is covered by a fast tax 
writeoff certificate. 


Government May Keep 
A Finger in Rubber 


Now pondering the question of 
whether basic research in rubber 
needs government subsidy is a 
special 11-member commission au- 
thorized by Congress and set up 
by the National Science Founda- 
tion. Deadline for the commission’s 
proposals to NSF is Dec. 31, 1955. 

The problem is this: Since 1950 
alone, the government has spent 
$27 million looking for improved 
synthetic rubber. Now that the 
rubber industry is in private hands 
it seems logical that research would 
also be left to commercial firms. 
But some government officials are 
worried that industry won’t take up 
the research challenge except for 
products with good profit poten- 
tials, such as the recent develop- 
ment by Goodrich-Gulf and Fire- 
stone of synthetic rubbers that du- 
plicate natural rubber. Some spe- 


116 


cialty, tiny-volume products might 
go by default. 

Most rubber companies, how- 
ever, say they’re quite sure that 
competition will keep them right 
up to snuff in research and that 
they can and will do a better de- 
velopment job than the govern- 
ment could. 

So the commission’s job is to 
determine the best way of assuring 
that the right kind and amount of 
rubber research will be carried out, 
keeping in the forefront the desira- 
bility of freeing the U. S. from 
dependence on foreign-grown natu- 
ral rubber. Included in the task is 
deciding what to do with the gov- 
ernment’s $2 million laboratory and 
pilot plant at the University of 
Akron. Possibilities include sale to 
the highest bidder, sale or lease to 
a nonprofit organization and reten- 
tion and operation by the govern- 
ment. 


More Carbon Black 
For Automotive Users 


New facilities at the Witco-Con- 
tinental plant at Eunice, N. M., 
will produce 25 million lb./yr. of 
SRF carbon black, a 10% increase 
in the nation’s total SRF output. 
Bulk of the new production is for 
the automotive industry. SRF 
(semi-reinforcing, furnace) black is 
used in rubber mechanical goods 
such as windshield gaskets, miats, 
grommets and bushings. 

Availability of plentiful supplies 
of natural gas dictated location of 
the SRF facilities at Eunice, al- 
ready the site of a Witco-Conti- 
nental channel black plant. To go 
on stream early in 1956, the plant 
will be operated by Continental 
Carbon Co.; sales are handled by 
its affiliate, Witco Chemical Co. 


Looking High and Low 
For Polyethylene 


There’s no apparent slackening 
in the torrent of new polyethylene 
developments. Very recently four 
more companies revealed new 
plants or processes. And these de- 
spite continuing forecasts of severe 
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excess capacity probably through 
1960. 
Here are the latest moves: 

¢W. R. Grace has licensed 
Phillips Petroleum’s low-pressure 
polyethylene process (Chem. Eng., 
June 1955, p. 103) and will build 
an $18 million plant at a still-un- 
announced site. Expected, as from 
all the new low-pressure techniques, 
is a material that’s tougher and 
higher-melting than today’s com- 
mercial polyethylene. 

¢Dow Chemical’s new 25- 
million-Ib./yr. high-pressure poly- 
ethylene plant at Freeport, Tex., 
has just gone into full commercial 
operation. And covering all angles, 
Dow officials recently revealed that 
“we have a license under the Ziegler 
process (Chem. Eng., April 1955, 
p. 103) and are evaluating the new 
low-pressure type of polyethylene.” 

¢ There’s lots of activity over- 
seas, too. Montecatini of Italy is 
reported to have a new low-pressure 
method that gives polyethylene with 
a molecular weight from 100,000 
to 500,000 (compared with 20- 
25,000 for normal high-pressure 
material). And in Great Britain, 
Union Carbide Ltd. plans to build 
a 26-million-Ib./yr. polyethylene 
plant at Grangemouth, Scotland. 
No process has been named, but 
plant cost will top $12 million. 
Until now, the sole United King- 
dom producer of polyethylene has 
been Imperial Chemical Industries. 
whose high-pressure process is the 
only process used commercially in 
the United States. 

Incidentally, the basic I.C.I. 

patent for this technique runs out 
next February. 


Southeast to Get 
More Chlorine-Caustic 


Solvay Process Div. of Allied 
Chemical will build a mercury cell 
plant near Brunswick, Ga., with a 
capacity of 100 tons of chlorine 
and 125 tons of caustic soda per 
day. 

To be completed by December 
1956, the plant will eventually have 
an output worth over $4 million in 
annual sales. Electric power will 
come from Georgia Power Co. 
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NOW...Tamed and 
Commercially Available! 


Now . .. B&A has tamed chemistry’s most reactive compounds | 
... harnessed them for industrial research and development. If 
your program requires chemicals with extreme reactivity—or ‘ 
directly calls for elemental fluorine or halogen fluorides—see 
Baker & Adamson without delay. As America’s primary producer 
of these and other inorganic fluorides, B&A is geared to supply 
your entire tonnage requirements . . . immediately! 


In addition, B&A offers you all the benefits of technical informa- 
tion and handling experience gained through long research and 
process work with these unusual compounds. 


A letter outlining your needs or field of investigation will enable 
us to provide helpful selected data. As always—all inquiries will 
be held confidential. 


BsA HALOGEN FLUORIDES 


Chlorine Trifluoride Bromine Trifluoride Bromine Pentafluoride lodine Pentafluoride 
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Boiling 11.75°C 125.75°C 40.3°C 
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GENERAL CHEMICAL DIVISION oan 
ALLIED CHEMICAL & DYE CORPORATION REAGENTS 
40 RECTOR STREET, NEW YORK 6, N. Y. 
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New Job for Wet-Process Phosphoric Acid 


Long yearned for but spurned by diamonium 
phosphate producers, wet-process phosphoric acid now 
is used in a new $5 million DAP plant at Joplin, Mo. 


Many diammonium phosphate 
producers have looked longingly at 
wet-process phosphoric acid as a 
cheap raw material. Most have gone 
no further than that—discouraged 
by the operating difficulties that ac- 
company use of the acid. 

But Missouri Farmers Assn., at 
Joplin, Mo., has taken to wet proc- 
ess acid as a young swain takes to 
his first love affair. 

Backed up by some clever proc- 
ess engineering, MFA’s new $5 mil- 
lion plant turns out 200 ton/day of 
concentrated, mixed, granular fer- 
tilizers where 80% of the P.O, is 
present as DAP. 
> Here’s the Problem—In growing 
demand now because of today’s 
trend toward more highly concen- 
trated fertilizers, DAP is made by 
a coke-oven operator (as an alterna- 
tive to ammonium sulfate) and by 
a number of fertilizer producers. 
Operating at about 150 F., they all 
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react ammonia with high-purity 
phosphoric acid derived from elec- 
tric-furnace phosphorus. The result- 
ing slurry, concentrated to 50% 
solids, is filtered (or centrifuged) 
and the cake dried. 

Although a simple technique, 
it’s not workable with wet-process 
acid made by reacting sulfuric acid 
with phosphate rock—iron and alu- 
minum impurities form gummy, 
difficult-to-filter precipitates. This 
has been a deterrent to potential 
DAP producers unfavorably situa- 
ted with respect to sources of fur- 
nace acid. 
> Here’s the Solution—The new 
process, invented and engineered by 
Dorr-Oliver, Stamford, Conn., owes 
its success to a two-stage system in 
which monoammonium phosphate 
is formed first at 210 F., followed 
by ammoniation of the MAP to 
DAP (about 80% conversion) at a 
temperature of 212 F. 
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This system permits MFA to 
take full advantage of the heat of 
reaction to drive off water. No ex- 
ternal heat is required. Slurry com- 
ing from the DAP reactor contains 
80% solids, making it economical 
to eliminate the concentration and 
filtration steps entirely. ‘The slurry 
goes directly to granulation and 
drying. 

Two-stage operation helps keep 
ammonia losses to a minimum, des- 
pite the high operating temperature 
in the second stage, by tying up 
some ammonia as MAP. There’s 
little loss of ammonia in making 
the MAP, since much lower am- 
monia concentrations are needed, 
compared to that required for DAP. 
> Down With Ammonia Losses— 
Also helping to keep ammonia 
losses low are two important factors 
responsible for getting a low am- 
monia partial pressure (5 mm. Hg) 
in the second reactor—the NH.- 
phosphoric acid mole ratio in solu- 
tion, and water content. 

At 212 F. any mole ratio in the 
range of 1.5 to 2.0 will produce 
DAP—MAP forms below 1.5, an 
unstable salt above 2.0. Missouri 
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| 
KEY TO ECONOMY ...EFFICIENCY 


Today’s competitive market allows no room for inefficient plant opera- 
tion due to faulty engineering design. 


Brown & Root’s extensive and diversified engineering experience is 
paying dividends to plant owners over the world... because their 
facilities were correctly designed. 


Moreover, Brown & Root engineers are backed by a world-respected 
construction department of over forty years experience...a perfect 
combination for providing industry maximum dollar value. 


Your inquiry is invited if you seek honest, practical advice on power 
generation, transmission of oil and gas, paper mills, gas conservation 
plants, industrial plants, or heavy marine work. No obligation, of course. 
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Recycle to 
process 


Simple and Effective Scrubber 


Developed by Harold Doyle, of Con- 
solidated Mining and Smelting Co., 
the Doyle scrubber is a simple, but 
effective device for removing solids and 
fumes from gas streams. 

In operation, inlet gas goes through 
a cone-shaped throttle designed to in- 
crease gas velocity. This gas impinges 
on a water surface creating a dense 
spray, which scrubs the gas clean. A 


Farmer operates at the low side of 
the range—1.5—where the ammonia 
vapor concentration is also the 
lowest possible. Actually, in prac- 
ticc, some MAP also forms at 1.5. 

The low water content of 20% 
in the reactor slurry, while elemi- 
nating the need for a filter, has one 
other advantage. it tends to es- 
tablish a triple-point phase condi- 
tion—where the solid phase contains 
80% DAP and 20% MAP—which 
fixes the low ammonia partial pres- 
sure. 

Most of the ammonia that does 
come off at Joplin (about 0.8% in 
the steam) is recovered in an im- 
pingement scrubber, newly intro- 
duced into this country (see above 
sketch). 
> How the Process Works—A 32% 
P.O; phosphoric acid is made at 
Joplin in a standard Dorrco unit 
by reacting sulfuric acid with 
Florida phosphate rock. It’s filtered 
on traveling-pan filters, then sent 
to the DAP unit after evaporation 
to 374% P.O.,. 


Here the ammonia-acid reaction 


baffle arrangement then frees the gas of 
entrainment. Part of this water, con. 
taining solids and dissolved gases, is re- 
turned to the process. 

Dorr-Oliver—who is licensed to mar- 
ket and fabricate the scrubber—wanted 
the Doyle scrubber installed at the Jop- 
lin fertilizer plant primarily because it 
can cheaply recover valuable material in 
a small volume of water. 


is carried out in a series of three 
agitated tanks, with gravity flow 
from each. Reactors are made of 
steel, lined with lead and _acid- 
proof brick. The first reactor is 11 
ft. dia. by 11 ft. high, the other 
two are 8 by 10 ft. All adjustments 
are made in the third reactor. 

Overflow slurry (20% water) 
from the last reactor has a solid 
made up of 80% di- and 20% 
monoammonium phosphate. On a 
dry basis the solid analyzes 18% 
nitrogen and 48% P.O;. 

This slurry goes to a granulator 
(blunger)—a horizontal tank con- 
taining two horizontal shafts fitted 
with intergeared blades. Fines and 
other materials (KC1, ammonium 
sulfate) are added here. In some 
cases ammonium sulfate is formed 
directly in the first reactor by add- 
ing sulfuric acid with the phos- 
phoric. 

Each solid particle in the 
blunger receives a coating of slurry, 
gradually building up into larger 
particles. Finally, a rotary dryer re- 
moves moisture. Exhaust gases go 
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to the scrubber. Dry material is 
handled on doubie-deck vibrating 
screens, where the intermediate cut 
is product. 

> At TVA, Another Process — 
There’s another way of getting 
around the filtration problems in- 
troduced with wet-process acid. 
That’s by removing the impurities 
in a filterable form, before the 
main reaction is carried out. This 
*s exactly what TVA does in a re- 
sently announced process—not yet 
proved in a commercial plant. 

TVA removes iron and alumi- 
num impurities as phosphate pre- 
cipitates by adding a small amount 
of ammonia to the acid, bringing 
the pH to 5. In this form the 
metals can be easily filtered. 

The acid filtrate then reacts with 
ammonia in a vacuum crystallizer, 
forming DAP as a 50% solids 
slurry at 140 F. Heat of reaction 
helps to drive off some of the 
water of crystallization. 

Crystals are centrifuged, mixed 
with the metal phosphate cake and 
dried. An 18% nitrogen, +7 P.O, 
diammonium phosphate is made. 
But, as in the Dorrco process, 
other ingredients can be added to 
make granular, mixed fertilizer. 


Help ChE Fraternity 
Help the Industry 


To function at highest efficiency, 
Omega Chi Epsilon, honorary 
chemical engineering _ fraternity 
founded at the University of IIli- 
nois in 1931, must continue to 
grow at the same astounding rate 
as the field as a whole. And that’s 
just what the newly elected slate 
of officers will stress. 

Local chapters do much to stimu- 
late interest in chemical engineer 
ing, promote scholarship, organize 
and direct departmental activities 
among undergraduate and graduate 
students. But they can do even 
more, both for the profession and 
‘or the industry, as they gain the 
nelp of all chemical engineers. 

President of Omega Chi Epsilon 
is Kenneth A. Kobe of the Uni- 
versity of Texas in Austin, the na- 
tional headquarters. 
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.»-With an Overcoat... 


designed for 75 lbs. per sq. in. working pressure 
stores anhydrous ammonia 


© This 15,000-bbl. Hortonsphere®, insulated and refrigerated to help reduce 
pressure of stored anhydrous ammonia, is located at the Curry Chemical Company, 
Funk, Nebraska. It has been designed to withstand internal pressure and will 
not allow contents to escape as long as the setting of the pressure relief valves 
are not exceeded. Hortonspheres, for the storage of such liquids as anhydrous 
ammonia, butadiene, and other volatile liquids, are available in sizes to 30,000 bbls. 
Write our nearest office for complete information or quotations. 


Atlanta * Birmingham * Boston *.Chicago * Cleveland * Detroit Scat on * Los Angeles * Ne 
Philadelphia * Pittsburgh * Salt Lake City * San Francisco * Seattle * Tulsa * Was} 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA 
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Streamlined Design Disregards Old Ideas 


U. S.-designed plant has many cost-cutting features 
that may be applied to other processes. Recycled amines 


processed through single system. 


Departing from convention, a 
new methylamines plant at Yoko- 
hama uses 40% less capital invest- 
ment in equipment than in com- 
parable older plants, according to 
Brown, Blauvelt and Leonard, New 
York engineering firm that designed 
the Japanese plant. 

Yet complete process flexibility 
is retained. The plant can produce 
mono-, di- and trimethylamines in 
any desired proportions by recycling 
unwanted product through the sin- 
gle catalytic converter to suppress 
re-formation of that product. Key 
to this flexibility is a special com- 
bination catalyst (two undisclosed 
ingredients deposited on an alu- 
mina gel base). 

The new plant is operated by 
Nitto Chemical Co., a leading Jap- 
anese chemical manufacturer with 
four major plants and a capitaliza- 
tion of about $75 million. The 
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methylamines unit cost $250,000. 
It can turn out 1,000,000 Ib./yr. 
using the present batch distillation 
system; capacity can easily be ex- 
panded to triple that amount by 
installing additional columns for 
continuous distillation. 

P Will Help Make Fibers—The 
plant synthesizes a mixture of 
methylamines by the reaction of 
ammonia and methanol at temper- 
atures up to 475 C. and pressures 
above 250 psi. The basic reaction: 


CH;NH; 
NH; + CH;OH -> ; (CH;)2NH 
(CHs)3N 


Monomethylamine, dimethylamine 
and trimethylamine are recovered 
from the reaction product by frac- 
tional distillation. Methanol is 
brought in by tankcar; ammonia, 
produced by Nitto at an adjacent 
plant, is delivered by pipeline. 
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A major use for methylamines is 
in the production of dimethyl 
formamide, a solvent for acrylic fi- 
bers. Although Japan is not manu- 
facturing acrylic fibers at the pres- 
ent time, its entrance into this field 
is imminent, according to J. D. 
Leonard, who supervised the meth- 
ylamines project. 
> For Easy Maintenance—Layout- 
wise the production units are note- 
worthy in that they are constructed 
at ground level to ease maintenance 
and repair. Usual practice has been 
to hang goodly portions of the proc- 
essing equipment on the fractiona- 
tion column supporting structures. 

However, it has been found— 
particularly in Japan—that the costs 
of rigging, scaffolding and extra la- 
bor required for maintenance would 
be out of line with operating costs. 
This would be true both for repairs 
and for routine cleaning and paint- 
ing as well. 
> Pickaback Tanks—Unusual design 
thinking has also been applied to 
the product storage part of the 
plant. Before each product is 
dropped into its main storage tank 














IF YOU CAN USE A WRENCH, 
you can replace a LIGHTNIN 
rotary seal in a few minutes. The 
mixer stays on the tank. Just un- 
bolt and lift out this one-piece 
cartridge assembly; bolt a new 
one in its place; you're back in 


operation. 


SMOOTH RUNNING. Prelubricat- 
ed mixer shaft bearing (A) is part 
of seal assembly, close to seal for 
proper shaft support. But seal 
lubricant chamber (B) is separate 
from bearing—so you can choose 
best seal lubricant for your needs, 
without regard to bearing lubri- 
cant. Seal is stocked in wide range 
of designs and corrosion-resistant 
materials. 


NEW LOOK in fluid mixing. This seal cartridge takes the place of a stuffing box; 
runs for years without adjustment; handles pressures to 1200 psig, temperatures 
from —120°F. to +485°F. Seals are optional equipment on LIGHTNIN top 
entering, side entering, and bottom entering mixers. 


Newest cost-saver for fluid mixing: 


End stuffing box repacking... forever 
uith a rotary seal that’s easy to replace 


You may get a whole new concept of 
the ease of mixing fluids under pres- 
sure or vacuum, when you read this 
story. 

For here is a rotary seal that gives 
you leakproof, low-maintenance fluid 
mixing for years, under most conditions. 

Yet anyone can replace this seal in a 
few minutes, if necessary. Without dis- 
mantling or demounting the mixer. 
Without draining the tank. And without 
special skill. 

Here’s what you gain when you spe- 
cify LIGHTNIN Mixers with new LIGHT- 
NIN Seals: 


1. You end leakage—for good. The seal 


positively will not leak during its op- 
erating life. You can get standard 
LIGHTNIN Seal assemblies to handle 
pressures as high as 1200 psig; tem- 
peratures from —120°F. to +485°F. 
Special designs are available for more 
extreme conditions. 


2. You eliminate the cost of repacking 
stuffing boxes. The LIGHTNIN Seal takes 
the place of a stuffing box. Under most 
conditions, it runs for years without 
changing. 

3. You stop costly “nursing” of stuffing 
boxes. The seal never needs adjustment. 


4. You can replace a LIGHTNIN Seal in a 


few minutes, should it ever become 
necessary. Only one cartridge com- 
ponent to unbolt and replace—and 
you're back in operation. Anyone who 
can handle a wrench can do it. 

Already, many chemical processors 
are using LIGHTNIN Seals. 

Users report maintenance savings 
running into many thousands of 
dollars yearly. 

Your LIGHTNIN Mixer representative 
can give you the full story—show you 
how much you can save. Call him today. 
Or get the facts by mail: Send the 
coupon for 8-page, fully illustrated 
bulletin. 


YOU ARE CORDIALLY INVITED TO VISIT MIXCO BOOTH 800 AT THE CHEMICAL SHOW, PHILADELPHIA, DECEMBER 5-9 
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[] B-111 LIGHTNIN Rotary 
Mechanical Seals 


(-] DH-50 and DH-51 Labora- 
tory Mixers 

(1) B-102 Top Entering Mixers 
(turbine and paddle types) 


(J B-103 Top Entering Mixers 
(propeller types) 


Get the cost-cutting facts ( B-104 Side Entering Mixers 
nMOW... New 8-page Bulletin 
B-111 shows how you get mainte- 
nance-free sealing that really 
slashes fluid mixing cost to a new 
low. Send also for LIGHTNIN Mixer 
catalogs listed here. Free—no obli- 
gation. Just check data you want, 
tear out and mail to us today with 
your name and company address. 


MIXING EQUIPMENT Co., Inc.,128-m Mt. Read Blvd., Rochester 11, N. Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 10, Ont. 


“Lohtoin 
Mixers 


MIXCO fluid mixing specialists 


([] 8-107 Mixing Data Sheet 


(] B-108 Portable Mixers (elec- 
tric and air driven) 


(] B-109 Condensed Catalog 
(complete line) 
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it must await analysis in a small 
holdup tank. 

In most cases these holdup tanks 
are supported on separate struc- 
tures. However, at the Nitto plant 
they are mounted on top of the 
main storage tanks pickaback style, 
saving structural materials and in- 
stallation costs, in addition to main- 
tenance costs. 

Although there has been re- 

luctance to use this technique with 
pressure vessels, the design passed 
the Japanese safety codes. Leonard 
feels that—particularly in view of 
this successful application—the de- 
sign will find approval in the 
United States. 
P Feed Rate Control—High-pres- 
sure piston pumps feed both raw 
materials to the process. The pumps 
are of the positive-displacement 
type and deliver at a constant preset 
rate. 

However, output rate may be ad- 
justed merely by turning a pointer 
on the central panelboard. Inci- 
dentally, the pumps and control in- 
struments are the only units that 
are housed. 
> Major Equipment Savings—Am- 
monia, methanol and recycle liquid 
feed a high-pressure synthesis sys- 
tem consisting of vaporizer, super- 
heater, converter, heat exchangers, 
product coolers and crude product 
receiving tank. 

Nitto uses only one vaporizer and 
one superheater. Older plants have 
five vaporizers and five superheaters 
—separate units for each of the 
three methylamines and for each 
raw material. 

The superheater and converter 
use electric heaters instead of high- 
pressure steam. This substitution ac- 
counts for major savings in equip- 
ment costs. 

A single distillation column re- 
places the dual columns now used 
for batch operation in the United 
States. When the plant is con- 
verted to continuous operation, 
four bubble-plate columns will do 
the work that now requires seven 
to ten columns in the U.S. 

This reduction in the required 
equipment effects similar reductions 
in process piping, wiring and util- 
ity connections. Also, instrument 
requirements are reduced because 


there are fewer pieces of equipment 
to control. 

>High Yield, Purity—Yields are 
better than 90% on both ammonia 
and methanol, and product of 96 to 
99% purity can be produced as 
needed. In older U.S. plants the 
unwanted methylamines are de- 
stroyed by burning. Here they can 
be recycled and re-formed. 

Nitto also has a single continu- 
ous absorption system where the 
pure amines can be packaged as 
25, 30 and 40% solution in water. 

One operator can easily handle 
this completely instrumented proc- 
ess. However, two men are always 
used for safety reasons. The plant 
is so designed that there are virtually 
no leaks, and the characteristic 
fishy odor which foretells your ap- 
proach to a methylamine plant is 
missing. 
> Growing Markets—U.S. produc- 
tion of methylamines is now about 
30,000,000 Ib./yr. Forecast is that 
consumption of 90 to 100 million 
Ib. can be expected by 1960. 

In addition to the application 
in synthetic fiber production al- 
ready mentioned, here are some 
other important outlets: 

¢ Monomethylamine is used 
in the manufacture of synthetic 
ephedrine, vat dyes, Metol and 
tetryl. 

¢ Dimethylamine is a raw ma- 
terial for rubber chemicals, thio- 
carbamate fungicides and various 
kinds of alkybenzylammonium chlo- 
rides. The sulfate salt is widely 
used as a dehairing agent for animal 
hides. 

e Trimethylamine finds major 
application in choline, widely used 
in pharmaceuticals, animal feeds 
and nutritive agents such as 
methionine. Detergents is another 
application. And several million 
Ib./yr. are reportedly used in mak- 
ing nylon salts. 

With these growing markets for 
its products the BB&L_ process 
seems to have a bright future. Ac- 
cording to Leonard, a plant of sim- 
ilar design constructed in the 
United States would pay for itself 
in about a year and a half. With 
continuous distillation facilities, 
the plant would pay off in a little 
over a year. 








Cenvention Calendar 


Association of Consulting Chemists 
and Chemical Engineers, annual 
meeting, “How to Buy and Sell 
Consulting Services,” Belmont 
Plaza Hotel, New York, Oct. 25. 


National Lubricating Grease Insti- 
tute, annual meeting, Edgewater 
Beach Hotel, Chicago, Oct. 31- 
Nov. 2. 


National Association of Corrosion 
Engineers, Northeast regional 
meeting, “Underground Structure 
Corrosion,” Hotel Niagara, Ni- 
agara Falls, N. Y., Nov. 1-3. 


World Symposium on Applied Solar 
Energy, Westward Ho Hotel, 
Phoenix, Ariz., Nov. 1-5. 


Chemical Market Research Asso- 
ciation and Commercial Chemi- 
cal Development Association, 
joint meeting on synthetic fibers, 
Hotel Carter, Cleveland, Nov. 
14-15. 


National Association of Corrosion 
Engineers, Western regional 
meeting combined with an inten- 
sive course on “Corrosion Prob- 
lems in the Process Industries” 
given in cooperation with the 
University of California, Univer- 
sity Extension Building, San Fran- 
cisco, Nov. 14-16. 


American Petroleum Institute, an- 
nual meeting, St. Francis Hotel, 
San Francisco, Nov. 14-17. 


Second International Automation 
Exposition, Navy Pier, Chicago, 
Nov. 14-17. 


American Society of Mechanical En- 
gineers, Exposition of Power and 
Mechanical Engineering, Coli- 
seum, Chicago, Nov. 14-18. 


Conference on “The A-Bomb and 
Industry—a Prescription for Sur- 
vival,” Armour Research Founda- 
tion, Illinois Institute of Tech- 
nology, Chicago, Nov. 17. 


American Institute of Chemical En- 
gineers, annual meeting, Statler 
Hotel, Detroit, Nov. 27-30. 


25th Exposition of Chemical In- 
dustries, Commercial Museum 
and Convention Hall, Philadel- 
phia, Dec. 5-9. 


Nuclear Engineering Congress and 
International Atomic Exposition, 
Public Auditorium, Cleveland, 
Dec. 10-17. 
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For Precision 


Resistant to: 
Corrosion 
Heat 
Shock 
Stress 
Wal olachivela 


STAINLESS STEEL Small Diameter Tubing 
(.008” to 1.000” 0.0.) 


NICKEL* and NICKEL ALLOY* Tubing 
(up to .625” 0.0.) 


AIRCRAFT TUBING 


FABRICATED TUBULAR PARTS: 


Bent 

a felatel-te. 
la tela-te 
Milled 
Slotted 
Swaged 

i ala-tolel-ve| 


PLATINUM GROUP METALS AND ALLOYS: 


Bimetals 

Electrodes 

Foil 

Laboratory Apparatus 

Precious Metal Catalysts 

; Rhodium Plating Solutions 

Piatinum and Platinum Group Metals Tubing 
Stainless Steel Tubing Wire 
Tubular Fabricated Parts 
pesto RESEARCH, ENGINEERING 
Hypodermic Needles and Syringes AND DEVELOPMENT SERVICES 


METAL 


i Xy 


{JB} J. BISHOP & CO. PLATINUM WORKS 


SN JB} 
“Se Malvern, Pennsylvania 


Serving Science and Industry Since 1842 


Plants at Malvern, Pa., Fraser, Pa., Vineland, N. J. and Southern Pines, N. C. 
Visit Bishop’s Booth 809, at the Twenty-Fifth Exposition of Chemical Industries, 
Convention Hall, Philadelphia, Pennsylvania, December 5-9, 1955 


* Trademark International Nickel Company 
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WHAT’S HAPPENING ... 
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New process based on beet-sugar waste is Great Western Sugar Co.’s bid as . . . 


MSG Makers Vie to Please Your Taste 


Flavor-enhancing chemical reaches for big-time 


markets as growing output from new and expanded plants 


threatens to upset today’s price structure. 


When annual production capac- 
ity of a chemical selling for $1.55 
a Ib. goes over the 20 million-lb. 
mark, that chemical is making news. 
Such a product is monosodium glu- 
tamate. 

Here are some of the recent 
developments in the fast-moving 
MSG picture: 

e Great Western Sugar Co. 
put into operation late last year a 
new $2.5 million plant at Johns- 
town, Colo. Annual production 
may be as high as 34 million Ib., 
although under current legislation 
the availability of raw material (beet 
sugar byproduct) may limit produc- 
tion to 24 million lb. Great West- 
ern uses the process shown in the 
above flowsheet. 

e Great Western’s entry into 
the MSG business followed closely 
on the heels of a plant expansion 
by International Minerals and 
Chemical Corp. at San Jose, Calif. 
Capacity at San Jose is now placed 
at 8 million Ib. per year. 

¢ Just getting under way in a 


new plant at Montreal is Industrial 
Grain Products, a subsidiary of 
Ogilvie Flour Mills. MSG capacity 
is about 1 million Ib. per year. 

Also on the scene are three other 
U. S. producers— Huron Milling, 
A. E. Staley and General Mills— 
plus a smaller, older International 
Minerals plant and a small Cana- 
dian producer, H. L. Blatchford 
Ltd. Combined annual capacity of 
these plants is estimated at about 
10 million Jb. 
> Price Cut Due?—Today’s MSG 
picture is not entirely a pleasing 
one. Capacity to produce has 
grown faster than consumption. 
Result: A highly competitive situa- 
tion, which ordinarily might sug- 
gest a cut in selling price. An eco- 
nomic study by Aries and Copulsky 
in 1949 (Chem. Eng., Dec. 1949, 
p. 285) suggested an eventual bulk 
price of $1 per Ib. 

Moreover, according to a price- 
production study of industrial 
chemicals by S. C. Schuman 
(Chem. Eng., Mar. 1955, pp. 


180-2), the average price of a 
chemical made in quantities of 20 
million Ib. per year is around 20- 
25¢ per lb., with very few prices 
exceeding 50¢. 

On the other hand, MSG pro- 

duction facilities aren’t cheap. 
According to the figures on cost 
and capacity for Great Western’s 
plant, fixed investment is about 72¢ 
per annual Jb. International’s San 
Jose plant is worth about the 
same.* Since producers of fine 
chemicals historically show an aver- 
age turnover ratio of about 2 to 1, 
today’s $1.55 price tag doesn’t 
seem out of line. 
P Pass the MSG — Accounting for 
the spectacular rise of monosodium 
glutamate is its ability to—literally 
—please the public’s taste. 

MSG is used by commercial food 
processors and housewives alike to 
enhance the flavor of meats, sea- 
foods, soups, even cooked vege- 
tables. Although pure MSG has 
only a sweet, saline taste, its effect 
on food flavor is due, according to 
International Minerals, to “blend- 


_ *International’s initial investment at 
San Jose in 1947 was about $3 million, 
and the expansion in 1953 cost another 
$1.5 million. In terms of today’s con- 
struction costs, the plant represents an 
investment of at least $6 million, or 
75¢ per annual lb. of capacity. 
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BULK MATERIAL 


shippers! 


LOAD IT 


TRANSPORT 
iT 


DISCHARGE 


iT 


*Tote and Tote System Reg. U. S. Pat. Off. 





TOTH' SYSTHM 
now offers theNEW, TESTED 


Container Car 


Permits rail shipments of bulk materials without freight 
costs on forwarding and return of Tote Containers. 


here's how thsMODERN COMPLETE 


BULK HANDLING SYSTEM 
saves you money! 


Tote System is a complete bulk material handling system built around 
sturdy aluminum containers, plus automatic filling and discharging 
equipment. It is now being used by hundreds of manufacturers and 
processors for inter-plant shipment of bulk materials; for in-plant 
storage and handling; and for accurate and automatic weighing, 
mixing and blending. 


Tote System SAVES time and labor .. . container costs . . . losses 
due to contamination and deterioration . . . losses due to breakage, 
spillage and sifting . . . losses due to rodents, insects and weather. 


Tote System also SAVES investment in expensive fixed storage and 
conveying equipment. Its flexibility and adaptability to changes in 
plant layout are unmatched. 


and now, with the new CONTAINER CAR 

It is possible to make long haul shipments of bulk materials in unit 
containers without any freight costs on the containers themselves 
. .. to make mixed or split shipments of various bulk materials... 


e to simplify shipments to off-rail users. 


Tote System engineers are available to help you fit these 
developments to your specific application. Write at once 
without obligation. 


TOTH SYSTEM, incorporated 


600 So. 7th 


Beatrice, Nebraska 
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WHAT’S HAPPENING ... 


CENTRIFUGING of crystals is typical operation in MSG production. 


ing and rounding out without itself 
contributing any noticeable odor or 
taste.” This effect is pronounced in 
concentrations of 0.1 to 0.3%. 

> How It’s Made—Principal start- 
ing materials for manufacture of 
monosodium glutamate are corn 
or wheat gluten or bect-sugar 
waste. Glutamic acid is produced 
by hydrolysis of the glutamine in 
the raw material, isolated by con- 
centration and crystallization, then 
converted to the monosodium salt 
and purified. 

International Minerals at San 
Jose and Great Western both start 
with beet-sugar waste; the other 
producers use gluten. However, 
Great Western’s operations differ 
in some respects from the previ- 
ously published description of Inter- 
national’s (Chem. Eng., Apr. 1948, 
pp. 100-1, 136-9). 

One difference is in the raw 
material. International uses what 
is known as Steffens waste, the 
filtrate discarded when sugar is pre- 
cipitated from beet molasses by 
lime as calcium saccharate. 

At its Johnstown sugar refinery, 
however, Great Western uses ba- 


rium hydroxide as the precipitating 
agent—the only U. S. refinery to use 
this process. The filtrate from this 
process, which GW appropriately 
calls “Johnstown filtrate,” provides 
the bulk of the starting material for 
making MSG. It is supplemented 
by Steffens filtrate shipped in from 
five other Great Western factories. 

Another difference is in the 
hydrolyzing agent. Whereas Inter- 
national uses caustic soda, Great 
Western uses sulfuric acid. In this 
way GW recovers potassium from 
the filtrate directly as the slightly 
soluble sulfate. International gets 
the potassium out in another step 
by converting it to the chloride, 
which is somewhat more soluble 
than the sulfate. 
> Process Highlights—Here is a 
brief description of Great West- 
ern’s process: 

The two kinds of concentrated 
filtrates are weighed and blended 
in a mixing tank, clarified in a ro- 
tary vacuum precoat filter, then hy- 
drolyzed by the addition of con- 
centrated H,SO, in a series of three 
mixing tanks. Flow of acid is con- 
trolled to give a pH of 3.2. 


Potassium sulfate formed during 
acidification is removed in a con- 
tinuous centrifugal. The separated 
salts are slurried in water, refiltered 
in another continuous centrifugal 
and dried in a rotary dryer. 

Filtrates are further clarified in 
another precoat filter, then concen- 
trated to about 70% solids in a 
continuous single-effect evaporator. 
During evaporation a second crop 
of K.SO, crystals forms. It is sepa- 
rated in a continuous centrifugal 
and processed with the first crop. 

The concentrated filtrate is 
cooled and pumped to large 
crystallizing vessels, where it is held 
for about five days. During this 
period crude glutamic acid slowly 
crystallizes. 

Crude acid is removed in plate- 
and-frame filter presses. Filtrate is 
neutralized with gaseous ammonia 
to yield a cattle feed known as LPC 
(liquid protein concentrate). 

Crude glutamic crystals are re- 
slurried, water-washed in batch cen- 
trifugals, then dissolved in water 
and NaOH as MSG. This solution 
of crude MSG is treated with vege- 
table carbon and filtered, then 
passed through a series of tanks to 
which HC1 is added to reprecipitate 
purified glutamic acid. 

Glutamic acid is separated in 
centrifugals and again dissolved in 
water and NaOH. The MSG solu- 
tion is finally treated with carbon, 
filtered, evaporated to crystals, cen- 
trifuged, dried and packaged. 
> Process Development — Great 
Western began preliminary research 
on MSG in 1943, installing a small 
pilot plant at the Longmont, Colo., 
factory. This unit was expanded two 
vears later. A largei-scale plant was 
integrated in the Loveland, Colo., 
factory in 1950. Successful opera- 
tion led to the new commercial 
plant at Johnstown. 

Economics of Great Western's 
MSG production is enhanced by 
the recovery of potassium salts for 
fertilizer and the production of the 
livestock feed, LPC. The MSG 
plant, according to President Frank 
A. Kemp, exemplifies Great West- 
ern’s long-standing policy of mak- 
ing fullest use of sugar-beet by- 
products. 
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Whether your problem is to recover an extremely small quantity of 
solids from a liquid... produce tons of dry crystals per hour continuously... 
rough out solids as a process step... or remove all undesirable solids from a 
slurry—there is a type of Sharples centrifuge to do the job continuously, and 
at low cost. 

Only Sharples gives you the advantage of approaching your problem 
with the three basic centrifuge types (disc, scroll and basket) from which to choose— 


The Heavy Duty DH-3 Concentrator. 


»*. ~~ 
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The New High Speed Sharples Super-D-Cantor 


The High Capacity Sharples Super-D-Hydrator 





Sharples is able to recommend, without bias, the best centrifuge for your 
solids recovery problem because we make all of the basic types, and have long experi- 
ence with them. 

We'll be glad to send you a copy of Bulletin 1259 which describes the 
complete line of Sharples Centrifuges. 


A PROVING GROUND FOR BETTER PROCESSING Sharples maintains a completely equipped centrifugal test 
laboratory for industry. Any of the nine basic types of 
Sharples centrifuges can be applied to your problems under 
conditions which closely parallel plant operating conditions. 
You are invited to make use of these exceptional facilities. 


PLES 


THE SHARPLES CORPORATION 
2300 WESTMORELAND STREET + PHILADELPHIA 40, PENNSYLVANIA 


NEW YORK © PITTSBURGH © CLEVELAND © DETROIT # CHICAGO o NEW ORLEANS © SEATTLE © LOS ANGELES © SAN FRANCISCO ® HOUSTON 
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Associated Companies and Representatives throvghovt the World 
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WHAT’S HAPPENING ... 


To keep pace with new high-strength materials, engineers . . . 


Seek New Pressure Codes 


If you spend more for engineering, you can 


reduce the over-all cost of pressure piping and vessels. 


This is basis for proposed code revisions. 


General acceptance of increased 
engineering costs as a means of 
reducing over-all costs justified the 
extension of allowable stress range 
in the ASA Code for Pressure Pip- 
ing (1953). Allowable stress range 
for expansion effects was increased 
in proportion to the degree of 
control exercised in design details. 

Now, voicing opinions that have 
been expressed by many other ves- 
sel designers, engineers of the 
M. W. Kellogg Co., New York, 
are proposing that we reexamine 
the ASME Code for Unfired Pres- 
sure Vessels using this same philos- 
ophy.* 

Most significant of the proposed 
changes would establish a new class 
of pressure vessel, specially de- 


*In a paper by J. J. Murphy, C. R. 
Soderberg, Jr., and D. B. Rossheim 
presented at the Mid-1955 meeting of 
the American Petroleum Institute’s 
Division of Refining. 
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signed and carefully fabricated, for 
which a safety factor equal to 3 
would be acceptable. 

The ASME Boiler and Pressure 
Vessel Codes, which most engi- 
neers use for pressure-vessel de- 
sign, have been aimed primarily at 
the needs of shop inspectors and 
government enforcement agencies. 
Although the codes have been ex- 
tensively modified and expanded 
over recent years in an effort to 
provide for the needs of our 
rapidly expanding technology, we 
appear to be on the threshold of 
a new era. 
> Why a Change Now?—We now 
have new alloy steels of high 
strength, improved corrosion re- 
sistance and, unfortunately, lesser 
ductility. However, since we may 
be willing in many cases to be more 
precise in our attention to design 
details, the Kellogg engineers pro- 
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pose that the rules ought to be 
more flexible and better balanced. 

As a first step they propose a re- 
alignment of responsibilities. Un- 
der the present codes, the manu- 
facturer and the shop inspector 
share the responsibility for code 
compliance through the issuance 
of signed data reports and their 
stamps of approval on the com 
pleted vessel. 

The Kellogg proposal would ex- 
tend the area of responsibility to 
include, in addition, the user of 
the vessel and the vessel designer. 
Here’s what each would be respon 
sible for: 

¢ The user of the vessel should 
select the material of construction 
and its protective coating to limit 
corrosion, deterioration and impair: 
ment by the contents. Also, the 
user should be responsible for the 
maintenance and operation of the 
vessel, establishing safe operating 
requirements (such as temperature, 
pressure and cycles) that will be 
provided for in the design. 

¢ The vessel designer would 
establish the design requirements; 
select the vessel class and detailed 
requirements; and perform the 
specialized calculations. He would 
then approve the detailed design 
by formally signing the data re- 
ports and attaching approved draw- 
ings. 

¢ The vessel fabricator would 
then be responsible for working 
out the detailed design to conform 
to the requirements set by the ves- 
sel designer and for fabricating the 
vessel to the approved design. 
The fabricator would also share in 
the responsibility with the sup- 
plier for materials used according 
to specification and without de- 
fects. 

¢ A qualified inspector and the 
fabricator would both inspect the 
vessel, as a last step, and stamp it 
as matching the approved design 
drawings and meeting the code. 
> No Sacrifice in Safety—Since the 
main objective of any pressure- 
vessel code is to aim for a 100% 
safe performance by any vessel 
manufactured to its specifications, 
the revisions proposed by Kellogg 
consider fully the influence of serv- 
ice on safety. (Continued ) 





The high speed camera pictures show the Eimco Drum Filter with 
cake formed on the drum, cracked and Jeaving the panel clean. 


SAVE WITH A SNAP! 


Greater savings are being realized by many com- 


panies in filter media and filter down time where the 
use of a snap blow is practical for the product being 


filtered. 


Snap blow on Eimco filters is accomplished by intro- 
ducing high pressure air for a fraction of a second 
at the discharge point. This action on a heavy salt 
cake is shown above taken with high speed photog- 
raphy. The three successive pictures were taken only 
seconds apart as shown by the clock. 


Advantages are in being able to move the scraper 


blade back so that it never touches the media and 
acts only as a deflector. The high pressure air helps 
keep the media free of blinding particles so that 
tonnage goes up — maintenance goes down. 


Snap blow may be ordered with your Eimco filter, 
properly installed and regulated at the factory or, 
you may purchase a “snap blow” kit to install on your 
present fitler. 


An Eimco engineer will be glad to advise the prac- 
ticability of snap blow on your product. Write for 
more information. 


THE EIMCO CORPORATION 


Salt Lake City, Utah—U.S.A. 


Export Offices: Eimco Bldg., 52 South St., New York City 





New York, N.Y. Chicage, iil. Sen Frencises, Calif. 81 Tox. Ale. Ovluth, Minn. Ida. Baltimore, Md. Pittsburgh, Pa. Seattle, Wesh. 


Coli. Heuston, Texes Venceuver, 8. 
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WHAT’S HAPPENING ... 


This includes evaluation of 
hazards resulting from overpres- 
sure, overtemperature and other 
effects. Some of these might be 
explosion, resonance, dynamic 
(flow and structure) effects, nuclear 
fission, deterioration, corrosion, 

-heat transfer, thermal gradients 
and expansion. 

> New Service Classes—T lie authors’ 
proposal suggests a new service 
basis for modifying existing codes. 
There should be at least three gen- 
eral classes of unfired pressure 
vessels, they say. These would be 
specified as Classes C, G and N. 

Class N would substitute extra 
thickness for refined design and 
fabrication. This represents a class 
of construction as currently pro- 
vided for in the code with a safety 
factor of 5. Materials would be 
restricted to ductile carbon steels 
and noncyclic service. 

Class G is a more balanced spot- 
checked construction that contin- 
ues the present safety factor of 4 
and provides a vessel that develops 
the average potential of the base 
material. 

Class C would provide a fabri- 
cated pressure vessel developing the 
full potential of the base material. 
It would be a new construction 
representing an optimum use of 
new high-strength less-ductile ma- 
terials. Vessels for high-tempera 
ture service in the creep range 
would be placed in this class. Class 
C represents a higher quality of en- 
gineering design and more thorough 
inspection than has ever been de- 
fined in a code before. 

By specifying the details of the 
design requirement, the Kellogg 
engineers suggest that a safety fac- 
tor of 3 can be justified.t 
> What About Creep?—Pending 
the evolution of a different agree- 
ment which is representative of fa- 
tigue-test data, Kellogg considers 
it advisable to retain the ultimate 
tensile strength as the basic short- 
time property on which allowable 
stresses are based for service tem- 
peratures below the creep range. 

There has always been consid- 
erable opinion that the allowable 


+All safety factors are related to 
the ultimate tensile strength, as has 
been the case for many years. 


stress can be simply related to the 
vield strength, regardless of ulti- 
mate tensile strength and other 
properties. However, the authors 
reason that no single physical prop- 
erty reliably predicts over-all per- 
formance. Rather, the influence of 
each of these factors must be in- 
cluded: 

¢ Ultimate tensile strength. 

¢ Yicld strength. 

¢ Elongation. 

e Fatigue resistance. 

e Transition temperature. 

e Creep. 

This will require more imvest- 
ment in careful engineering design 
of pressure vessels but should pay 
off in reduced over-all costs. 

And this ought to hold true even 
after the increased costs of more 
careful fabrication are added. 


Lone Star Cement 
Expands Again 


A $14 million, 2-million-bbl./yr. 
cement plant in Lake Charles, La., 
is part of a new $35 million round 
of expansion for Lone Star Cement 
Corp. The third announced this 
vear, it brings the company’s tota! 
planned expenditure to $57 million 
and planned new annual capacity 
to 10.2 million barrels. 

Most of the expansion is due 
for plants near Lake Charles. This 
area suffered an acute shortage of 
cement last summer and at least 
one other cement company, Ideal 
Cement, is also contemplating the 
construction of a plant in the same 
region, at West Lake, La. The Lone 
Star plant will be completed late 
in 1956, 





One highly desirable feature of 
any pilot plant is flexibility to test 
a variety of processes. To help 
achieve this, General Electric, in its 
new Schenectady, N. Y., metals and 
ceramics lab, has turned to an 
“erector-set” construction (above). 





New Way to Lab Versatility 


Columns and beams are punched on 
4-in. centers for adjustability so 
that as processes are developed or 
changed structural members can 
quickly be taken apart and reassem- 
bled into different supporting ar- 
rangements. 
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AMMONIA PRODUCTION AT GRACE CHEMICAL 


ses WER THE TOP ™ 


with exclusive FW Sequence 


Guaranteed 
Capacity 
250 T/b 


DEC. JAN. FEB. 


4 i? above curve shows average monthly output 
of liquid anhydrous ammonia at the new Grace 
Chemical Company plant in Memphis, Tenn. 

From “on stream” to full capacity production, 
on the basis of monthly averages, was achieved 
within 3% months—a short period of time for a 
completely. new plant. On a daily basis, full produc- 
tion was actually exceeded within 30 days from 
start-up. And the average monthly production, 90 
days later, was well above the rated plant capacity. 

This demonstrates the ease and rapidity with 


MAY 


which the FW sequence for ammonia synthesis can 
be put on stream and raised to full production 
capacity, and proves the efficient functioning of 
all elements of the system—Texaco partial oxida- 
tion, FW liquid nitrogen wash and Casale ammo- 
nia synthesis. 

For complete information on this Grace plant 
installation, send for the Mar.-April 1955 issue of 
“Heat Engineering.” Foster Wheeler Corporation, 
165 Broadway, New York 6, N. Y. 


FosTER@ WHEELER 


oer. 


NEW YORK « LONDON °* 
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WHAT’S HAPPENING ... 


NEW BARGE adds substantially to the transportation capacity available as . . . 


Molten Sulfur Movement Gains Momentum 


If economy and purity are prime considerations 


in your sulfur-using processes, check on the advantages of 


receiving liquid-state shipments. It’s a growing trend. 


When Monsanto’s Everett, 
Mass., plant received its first ship- 
ment of 2,500 tons of liquid sul- 
fur from Freeport Sulphur’s Port 
Sulphur, La., works recently, it made 
news because it was the first cargo 
of molten sulfur ever transported 
on the high seas. 

But it was also noteworthy for 
underscoring the trend toward 
shipping sulfur in the liquid state— 
a trend that has been growing 
slowly since shortly after the end of 
World War II. R. L. Miller, plant 
manager of the Everett works, re- 
ferred to this development when 
he said, “It has been predicted that 
this method of shipping sulfur 
will become standard on the East 
Coast within five to ten years.” 

Today, one producer estimates 


that liquid sulfur shipments — 
whether over land or water—ac- 
count for some 14% of total do- 
mestic shipments to consumers. 
Others say that this estimate is 
high—but all admit that liquid ship- 
ments form a growing part of their 
business. 

> Distance Hauling New — Long- 
haul water shipment of molten 
brimstone is a recent innovation— 
although Freeport has moved 
barges of the liquid between points 
on its own canal at Port Sulphur 
for some 10 years now. Last May’s 
shipment of 5,000 tons from Port 
Sulphur to National Lead’s Titan- 
ium Division at St. Louis, Mo., 
about 1,000 mi. up the Mississippi, 
shattered all prior records for 
waterborne shipments. 
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In addition, a number of users 
receive the molten mineral in tank 
car and tank truck quantities. 
Most of these have been short-haul 
operations in tanks of “thermos 
bottle” construction. In general, 
users plan their receiving schedules 
so that they consume the sulfur 
soon after it arrives. This keeps the 
investment for receiving facilities 
comparatively modest. 
> Check Advantages — Some users, 
however, feel that the economies 
derived from using the liquid form 
can be increased by setting up 
proper receiving and storage facili- 
ties—even to the extent of making 
long hauls practical. G. Hunter 
Miley, superintendent of the sul- 
furic acid plant at the Petrolia, Pa., 
refinery of L. Sonneborn Sons, Inc., 
cites these advantages for a liquid 
handling system installed a few 
years ago: 

¢Cut unloading time and 
saved labor. Converting from box- 
car to tankcar operation reduced 





s 
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SOLVES SSG 
YOUR 
BEARING 
SITUATION 


What used to be done by hand 
is now done automatically. 


We’re referring to your specification of a Trabon Our patented progressive feeder system assures this 
lubrication system, which absolutely guarantees that measuring-cup accuracy because the operation of each 
the right amount of oil or grease will be delivered to feeder depends on the previous feeder having op- 
vital bearings, at the right time and in the right place. erated first. 


TRABON REVERSIBLE SYSTEM 
This system is simply a lubricating pump and a series of reversing feeders, connected 
with a single line of pipe or tubing, forming a continuous sealed circuit running from 
the pump, around the machine and back to the pump. As the lubricant oil or grease 
travels, it operates the metering piston of the first feeder in the line, which discharges 
an exact volume of lubricant to the bearing connected to that outlet. The operation of 
this piston exposes a port in the feeder, thus permitting the lubricant to flow on through 
the circuit to the next feeder in line, where the operation is repeated. When the last 
WE HAVE feeder has discharged its lubricant, the main flow travels back to the pump where it 
operates an indicator stem, thereby giving visible proof that the circuit has been 


y completed. 
TRABON MANIFOLD SYSTEM 


BASIC SYSTEMS: The Trabon Manifold Systems are single line combinations of feeders or measuring 
valves, with no external moving parts and no soft packings, which accurately pro- 
portion the volume of lubricant discharged by a pump (either manually or auto- 
matically) to the bearings of a machine. The feeder sections are manifolded into 
distributor assemblies to serve groups of bearings. One assembly, the first one from 
the pump, often serves as a master block, feeding secondary assemblies, which in 
turn discharge the correct volume to each connected bearing. The “M” and “MX” 
feeders are the same type, the “MX” being the larger. 

Get your bearings on a Trabon system. 
Trabon Automatic Lubrication Fits Any Bearing Situation 


Bulletin 529 will give you more details. 
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WHAT’S HAPPENING... 
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SULFUR HILLS yield to space-saving tanks, when . . . 


labor requirements to one-tenth. 
There’s a similar saving in time. 

e Erased health and_ safety 
hazards connected with the han- 
dling of solid sulfur—particularly 
the problem of skin and eye irrita- 
tions in warm weather. 

¢ Eliminated contamination 
woes. Solid sulfur sometimes be- 
comes contaminated by cinders, 
soot and moisture, resulting in 
clogged burners, damaged catalyst. 
etc. The liquid arrives in virtually 
its original, fresh-from-the-mine 
purity—and any impurities settle 
out in storage. 

¢ Ended losses caused by wind- 
age. When solid sulfur was stored 
in open piles this was a costly nui- 
sance. 

¢ Simplified stock-taking. 
With liquid, your inventory can 
be determined simply by gaging a 
tank. 
> Simple Equipment — At Sonne- 
born, equipment for handling ap- 
proximately 300 tons of molten 
sulfur per month is_ relatively 
simple. On arrival, the tankcars 
are heated overnight to 265° F., 
then put under 10 psig. air pres- 
sure. This forces the sulfur out 
to a receiving pit. 

The unloading pipe is not steam- 
traced, but the pit has steam coils 
to keep the mineral molten. It 
takes 3-34 hr. to empty a car car- 
trying 72 tons of the liquid. 

After allowing heavier contami- 
nants to settle, a vertical, steam- 
driven pump, submerged to within 
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a foot of the pit-bottom, transfers 
it to the storage tank. 

The welded, carbon steel storage 
tank is lined on the inside with 
common red building brick laid 
flat with acid-proof cement. Be- 
tween the brick and the wall are 
two courses of $ in. asbestos paper 
painted with sodium silicate. The 
outside is lagged with 24 in. of as- 
bestos, surfaced with asbestos ce- 
ment. A ]-in. mesh screen, coated 
with } in. winter grade Insulkote, 
completes the insulation. 

This heavy insulation proves its 
worth by saving steam and keeping 
sulfur temperature at 265° F.— 
regardless of weather conditions. 

Steam-traced lines and a con- 
stant level pit for burner feed com- 
plete the Sonneborn installation. 
PIn the Future—Although sulfur 
men expect the percentage of ship- 
ments “going molten”’ to rise, none 
feel that the prime position of 
solid-state shipments will be 
threatened. 

A general lack of adequate han- 
dling facilities for water-transported 
sulfur and a reluctance to invest 
the required amount to handle a 
single type of cargo are looked on 
as the major drawbacks. 

Barges and other equipment to 
haul and handle liquid sulfur are 
not readily used for other mate- 
tials.* Hence, the single cargo has 


* Monsanto expects to use its new 
barge to ship sulfuric acid from the 
Everett installation. National Lead 
uses barges which are able to handle 
deck cargo on the return trip. 
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MOLTEN SULFUR flows to storage—even 
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in winter. 


to bear the cost of the two-way 
trip. In addition, cramped condi- 
tions at some ports preclude adding 
facilities which have such a special 
ized use. And it’s water transporta- 
tion that appears to offer the great- 
est savings to the user of liquid sul- 
fur. 


Titanium Pigments 
To Be Made in Canada 


A $15 million plant designed to 
meet Canada’s entire requirements 
for titanium oxide will be built at 
Varennes, near Montreal, by Cana- 
dian Titanium Pigments Ltd., sub- 
sidiary of National Lead Co. To be 
completed early in 1957, it will be 
Canada’s first such plant. 


Big Pulp Mill 
Planned for Alaska 


Preliminary to construction of a 
$60 million pulp mill at Juneau, 
Alaska, the Georgia-Pacific Alaska 
Co. has entered a successful bid 
with the U. S. Forest Service for 
7.5 billion bd. ft. of timber in the 
area. Contract requirements call 
for the production of 500 tons of 
pulp a day by July 1, 1961, increas- 
ing to an eventual daily production 
of 750 tons. But before July 1, 
1958, the firm must show financial! 
ability to construct the pulp mill 
and carry out terms of the $14.5 
million timber sale. 





When you need suggestions on 
a specific high temperature problem... 


The High Temperature Work Sheet has been de- 
signed to make it easy for you to outline your 
problem as completely as possible and to make sure 
no significant factors will be overlooked. The com- 
pleted form will assure your receiving information 
most applicable to your particular requirements. 


Use this Work Sheet as a convenience in stating 
your problem in the event that you: 


1 Are undertaking a new process involving the 
possibilities of corrosion at temperatures with 
which you have not had operating experience. 


Wish to compare the performance to be expected 
from other metals and alloys with that of ma- 
terials previously used and found satisfactory. 
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3 Require a substitute for an alloy or material at 
present not readily available. 


Fill in and return this coupon. 
Tf 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5,N. Y. CE 11-55 


Please send me the High Temperature Work / 
Sheet so that I may outline my problem to you. | 4 
Name—- Title 

Company- 

Address 

City =_ State 


eeeeveveeeeveeeeeeeeeeeeeeeeeeeeeeeeeeee 
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Industry Atom Smashers 


Here’s more indication of the 
growing push in the process indus- 
tries to harness the atom for peace- 
time use. Two oil companies, Gulf 
and Atlantic Refining, have just 
added atom smashers to their pri- 
vate stock of research tools. Both 
will investigate the strong possibility 
that the use of atomic radiation, in- 
stead of heat, for petroleum proces- 
sing will up both volume and variety 
of petroleum derivatives. 





Probe Oil Molecules 


The Gulf unit, to be housed at 
Harmarville, Pa., is a 3-million- 
volt Van de Graaff particle accelera- 
tor capable of producing electrons, 
X-rays, positive ions or neutrons. 
Shown above, left, is its voltage 
generating column. Atlantic Refin- 
ing’s unit is a 1-million-volt elec- 
tron gun in Philadelphia. Adjust- 
ment of the gun’s aperture, through 
which electrons will shoot, is shown 
above, right. 








GE Cuts Cost of 
Radioactive Waste Disposal 


With new methods for handling 
both high level and lower level 
radioactive wastes, General Elec- 
tric Co. engineers at the AEC’s 
Hanford works have made substan- 
tial progress toward safe and ef- 
fective, yet economic, disposal. 

After careful studies of the spe- 
cific geologic conditions of the 
Hanford area, they found that mil- 
lions of gallons of radioactive resi- 
due could be dumped onto the 
ground surfaces to filter slowly 


through hundreds of feet of soil, 
gravel, rock and clay and be safely 
trapped by desert soil. Although 
not of the highest radioactive level, 
these wastes would formerly have 
had to be stored in expensive un- 
derground tanks, and millions of 
dollars have already been saved via 
the new method. 

Conditions at Hanford are re- 
garded as nearly perfect for ground 
disposal of radioactive wastes. How- 
ever, experiences there are expected 
to serve as a useful guide at other, 
less suitable atomic energy installa- 
tions. 


For the very long-lived “hot” ele- 
ments which must still be disposed 
of in underground tanks, GE engi- 
neers have also devised storage 
economies. They have developed a 
design for the storage tanks which 
permits the heat generated by re- 
actions within the waste itself to 
evaporate much of the water in the 
waste solution. Consequent reduc- 
tion in volume minimizes the num- 
ber of tanks required and has re- 
duced cost of permanent storage 
to less than 25¢ a gallon. 


News Briefs 





Silicones: Linde Air Products Co.’s 
new $14 million silicones plant 
at Long Reach, W. Va., is just 
about ready to start up. 


Fischer-Tropsch: Hidalgo Chemical 
Co., subsidiary of Stanolind Oil 
& Gas Co., expects first chemical 
production from the former 
Carthage Hydrocol plant at 
Brownsville, Tex., by Jan. 1, 


1956. 


Uranium: Union Carbide and Car 
bon’s big uranium processing 
mill at Uravan, Colo., is under- 
going a new expansion which 
should be finished early in the 


fall of 1956. 


Hydrogen chloride: Hooker Electro- 
chemical Co. has authorized a 
$3 million expansion at its 
Montague, Mich., chlorine-caus- 
tic plant, mostly for production 
of hydrogen chloride gas. 


Vinyl acetate: Carbide and Carbon 
Chemicals Co. has started a 
multi-million dollar expansion at 
Texas City, Tex., to gain more 
vinyl acetate capacity. Also, at 
Seadrift, ‘Tex., Carbide is add- 
ing a new ethanolamine unit. 


Coatings: American Marietta Co., 
Chicago, is planning a $10 mil- 
lion expansion in its North 
American resin and paint facili- 
ties and has purchased Stoner- 
Mudge, Inc., Pittsburgh, Pa., 
makers of coatings for can linings. 
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GARLOCK... 


MECHANIPAK* SEALS 


Cutaway photo of Garlock Unitary 
Seal Type AA51B-23. Yellow shad- 
ing indicates liquid being sealed. 


>» One Piece Assembly » Quick, easy installation 


Pre-set at factory >» Maintenance-free life 


Typical chemical pump for which 
Garlock Unitary Seals are designed. 


FOR COMPLETE DETAILS, VISIT OUR 
BOOTH 405 AT THE CHEMICAL SHOW 


* Registered Trademark 
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Save installation time, eliminate maintenance costs with Garlock’s 
new Unitary Mechanipak Seals for process pumps! 

The entire unit, including sleeve and gland, is furnished completely 
assembled. The seal is pre-set at the factory—no on-the-job adjust- 
ments are needed. The external lock and drive is readily accessible— 


eliminates set-screw drive. 
Get all the facts today! Phone your Garlock representative or write 


for new Folder AD-151. 
The Garlock Packing Company, Palmyra, New York 


Sales Offices and Warehouses: Baltimore, Birmingham, Boston, Buffalo, 
Chicago, Cincinnati, Cleveland, Denver, Detroit, Houston, Los Angeles, 
New Orleans, New York City, Palmyra (N. Y.), Philadelphia, Pittsburgh, 
Portland (Oregon), Salt Lake City, San Francisco, St. Louis, Seattle, 
Spokane, Tulsa. 

In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 


rARLOCK 





THE RIGHT TUBE — 
FOR THE JOB 


Even after the design engineer has worked 
his way through the extremely complex 
problem involving consideration of pres- 
sures, temperature, oxidation and corrosion 
and has selected a tubing analysis that will 
fulfill the service requirements of the job 
there still is a rather complex problem to 
solve ... What is the right tube for the job? 

For instance—in the case of a heat ex- 
changer or condenser—should the tubing 
be seamless or should it be welded? Should 
it be a single length or center welded to pro- 
vide an unusually long length? What about 
tolerances? What sort of mechanical prop- 
erties are needed to provide ease of fabrica- 
tion? What about heat treatment? Will a 
standard specification be satisfactory or is a 


special specification necessary? 

These are but a few of the many possible 
combinations which must be sorted out to 
determine the right tube for a job. And the 
right tube is the one that will do a com- 
pletely satisfactory job over an extended 
period of time and at the lowest cost—the 
one that provides long term economy. 

Tubing selection requires expert judg- 
ment and experience—and there is no sub- 
stitute for the kind of experience that you 
will find at B&W. To get the most benefit 
from B&W’s long experience in matching 
tubes to jobs, in every respect, call on Mr. 
Tubes, your nearby B&W Tube Representa- 
tive. He has helped others, as he can help 
you, make tubing selection swrer. 


See Be GE” the Chemical Show, Booth 75, 


Convention Hall, Philadelphia, Dec. 5-9 
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Easy compounding. 


Many forms. 


Polyrubber: Your Pick of Properties 


Here’s a material which has many guises—hard or 


soft, stiff or elastic—a rubbery polyurethane you can 


mold and one which can mold for you. 


Industry has long been on the 
lookout for a rubbery substance 
that could: be easily compounded 
for experimental, prototype and 
short runs as well as for mass pro- 
duction. It has wanted a material 
resistant to chemicals, gases and 
abrasion but which could be 
formulated and fabricated more 
easily and efficiently than the 
natural and synthetic rubbers on 
the market. 

American Latex _ Products 
Corp. Hawthorne, Calif., feels its 
material, a polyurethane called 
Polyrubber, will meet industry’s 
need. Formulated simply at room 
temperature by adding an isocy- 


142 


anate catalyst to a polyester resin 
base, Polyrubber can assume den- 
sities of 3-53 cu. ft./lb., possess 
elongation characteristics of 0- 
300%, range from a hard material 
to one with a soft, open-cell 
structure similar in many ways to 
foam rubber. 

Aside from its variable physical 
properties Polyrubber has certain 
chemical advantages over natural 
rubbers and most synthetics, ac- 
cording to American Latex. These 
include a high degree of resistance 
to temperature extremes (-40 F. to 
300 F. without change), dilute 
acids, most solvents, oils, aromatic 
fuels and other deteriorating 


November 1955—CuemicaL ENGINEERING 


chemicals. And Polyrubber is 
virtually impervious to sunlight 
and salt water. Since no plasticizers 
are required in Polyrubber form- 
ulations, resistance to oxidation, 
too, is extremely high. 

Unlike other rubbers or syn- 
thetics, Polyrubber can be molded 
to another piece of the same 
material without special equip- 
ment. It forms a smooth, perfect 
seam or joint having a tensile 
strength equal to any of its parts. 

Currently being used for every- 
thing from arm rests to pump 
diaphragms, Polyrubber is thought 
to have a future use even in auto- 
mobile tires, shoe soles and _ air- 
plane parts subject to supersonic 
erosion. 

Basic Polyrubber components 
will be offered to industry in a 
range of standard formulas to fit 
a wide variety of demands. Form- 





Celite’s diatomite structure steps up performance 
in paints —plastics—polishes ... hundreds of other products 


Microscopic PARTICLES of Celite* 
do a man-size job of stepping up per- 
formance for many of America’s lead- 
ing products. Here is how the unique 
structure of Celite Diatomite Powders 
may add more beauty, longer life, 
greater efficiency to your products, too. 


For example, the spiny, irregularly 
shaped particles contribute surface 
characteristics which make them the 
outstanding flatting agent in paints. 
Again, because of their structure, 
Celite particles are widely used as a 


TMA ANVILLE 


JM | Johns-Manville CELITE 
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mild, non-scratching abrasive in finest 
quality auto, silver and glass polishes. 
Or consider molded plastics, where 
the strength and durability of Celite 
particles add life and beauty to sur- 
face finish. 


Moreover, Celite particles in mass 
have great bulk per unit weight, so they 
are invaluable for extending, dispers- 
ing or fluffing up dry powders. They 
have high absorptive capacity, too, 
so they keep powders free-flowing, 
they serve as a medium for shipping 


or storing liquids in a dry form. 


Which of the many Celite advan- 
tages can you use to build product 
performance or cut production costs? 
A Johns- Manville Celite Engineer will 
gladly discuss your problem, without 
obligation. For his services or more 
information, simply write Johns- 
Manville, Box 60, New York 16, 
N. Y. In Canada, 199 Bay Street, 
Toronto 1, Ontario. 


*Celite is Johns- Manville’ : Se gistered Trade Mark for its 
diatomaceous silica produc 


INDUSTRY’S MOST 
VERSATILE MINERAL FILLER 





Newsworthy chemicals this month 


Rubbery polyurethane assumes many 


Flamesprayed ceramic coatings 


Nitrile latices bind non-woven fabrics... .146B 
Sealing compound for underground storage . 146C 


Malonaldehyde diacetal 
High quality calcined alumina 


Waterproof adhesive applies rapidly 


Polyester bull 





Radiation shield 
Clearer polyester resin 
Rubber compound resists refrigerants... . 


High-purity domestic aluminum 
Pelleted zinc oxide 


Antisoiling compound 

“Slow release” nitrogen fertilizer 
Carbon black fillers for silicone rubber. . . 
Textile processing surfactant 


ee number is also Reader Service code ee ae 





ulations will be provided, too, for 
non-standard needs in basic in- 
dustries. 

Thus, rubber casting shops, 

engineers, research laboratories 
and others can have different Poly- 
rubber grades with which to make 
different types of parts. Raw 
material may be stored for about 
six months without change. 
P Cost Picture—At the present 
time, costs of Polyrubber in pro- 
duction are difficult to assess. To- 
day, the. finished compound sells 
for approximately $4.50 per pound. 
Natural rubber is in the neighbor- 
hood of 45¢ a pound and synthet- 
ics, about 80¢ per pound, un- 
compounded. However, American 
Latex estimates that in many in- 
stances the final cost of Polyrubber 
products will be nearly equal to 
those of natural or synthetic rub- 
bers. Eliminated are the expense 
of additives necessary to correctly 
compound rubber and synthetic 
materials; the design, manufacture 
and use of hot molds, extruding 
machines, presses, etc.; and the 
extra labor involved. 

In the fields of experimental 
engineering, prototype construc- 
tion, short runs, and in applica- 
tions where the material is bonded 
to the product as an integral part, 
the cost of Polyrubber in the 
finished item should be far less 
than natural rubber or synthetics. 
> Prototype Potential—In its role 
of a convenient material for form- 
ing prototypes or models for parts 


made from Polyrubber or other 
substances, Polyrubber can already 
make claims to success. 

An oil tool manufacturing com- 
pany needed an experimental oil 
resistant, sponge rubber-like hose 
of specific dimensions. Rubber die 
makers quoted a price of $2,500 
for the tooling to make the part 
just for testing purposes. However, 
the company did not know for 
certain that the proposed sleeve 
would suffice and had no way of 
testing its adequacy until one was 
installed. 

American Latex chemists built 
a mold out of one-inch ordinary 
gas pipe set on a wooden dowel, 
placed a 2-in. gas pipe over the 
assembly, spaced it to give the 
desired wall dimensions and 
start pouring the Polyrubber in- 
gredients. In less than two hours 
the oil tool company had eight 
sleeves for testing. 

Another oil tool company 
needed a diaphragm of uncertain 
characteristics for an experimental 
oil pump. Within one hour after 
an aluminum mold costing $22.50 
had left the lathe, a Polyrubber 
diaphragm had been cast. The part 
was tested, corrections applied 
quickly to the design and an eight- 
gang mold made up for mass 
production at a total cost of $175. 
> End-Use Value, Too—Industri- 
ally, Polyrubber is suited for vibra- 
tion damping (particularly where it 
can be cast as an integral part of 
the equipment) and in plant floor- 


For more about any item, use Reader Service Card 


ing, walkways, or running boards 
where its resistance to abrasion, 
chemicals, and slipping would be 
valuable. It should also prove use- 
ful as conveyor and power trans- 
mission belting, as a coating for 
sandblasting booths, and as the 
prime material for high pressure 
hoses carrying abrasive or chemical 
substances. 

Chemists and engineers expect 
Polyrubber to solve several marine 
construction problems. As sun- 
light and salt water immersion have 
little effect on Polyrubber, the 
material is indicated for use as 
non-slip deck covering, applied by 
brush or spray; as a sealant and 
easily-applied caulking for decks 
and hulls; as engine gasketing; as 
a dip for railings and other metal 
objects; and even for coating the 
interior of salt water pipes. 

Polyrubber is finding many uses 
in the aircraft industry as a replace- 
ment for rubbers or synthetics and 
in new applications where rubbers 
or synthetics cannot meet condi- 
tions required. Its resistance to 
aromatic fuels and oil will help 
produce better gaskets, fuel tanks 
and tank liners, and fuel sealants, 
its designers claim. 

Automotive manufacturers long 
have been plagued with the break- 
down of present weatherstripping 
from exposure and wear. Replaced 
with Polyrubber, these items 
should remain in their original 
condition for the life of the auto- 
mobile, tests indicate. Its high re- 
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Heyden FORMALDEHYDE 
helps in Industry's BIG JOBS... 


It is interesting to note that further growth is 
predicted for the major products made from 
Formaldehyde. This applies, for instance, to 
phenolic molding and laminating resins—urea 
and melamine resins for textiles, paper and 
plywood—and various organic chemicals. 

Heyden Formaldehyde is helping in this 
growth, as it has right from the original develop- 
ment of these products. Experience, gained 
through this long association with customer 
problems, has enabled Heyden to meet the most 
exacting needs of each use. As new applications 
arise, Formaldehyde with the proper specifica- 
tions will be available from Heyden. 

Both methanol-inhibited (N.F.) and methanol- 
free forms of Formaldehyde are supplied by 
Heyden. If this chemical is one of your raw 
materials, why not discuss your requirements 


with the Heyden sales office nearest you. 


HEXAMETHYLENETETRAMINE 
PARAFORMALDEHYDE 


CHEMICAL CORPORATION 


342 Madison Avenue, New York 17, N.Y. 
Chicago * Cincinnati * Detroit » Philadelphia » Providence + San Francisco 
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sistance to heat, oil, aromatic fuels 
and abfasion predicates its use in 
engine gaskets and long-wearing 
tires. 

Developers of the product envi- 
sion homes where Polyrubber will 
be found as a lining for easily 
cleaned, non-slip bath tubs; chip- 
proof sinks; automatic dish and 
clothes washer linings; as kitchen 
and bathroom floor tile and wall 
coverings; and as a coating for 
swimming pool walkways and div- 


ing boards. 142A 


Flamesprayed Ceramies 


Aluminum oxide coating is 
readily applied to many mate- 
rials, 


Twice as hard as tool steel, with 
a melting point above 3,600 F. 
and unaffected by most corrosive 
agents is Flame Rock coating. 

Flame Rock, says the manufac- 
turer, Montaine Corp., can be 
easily and inexpensively applied 
via its own improved flamespray 
process. (Ceramic powder is melted 
in a flame directed at the object to 
be coated—see cut.) In fact, says 
Montaine, application equipment 
is priced low enough to permit 
even the smallest shop to apply 
Flame Rock. 

The super refractory material 
will bond to such materials as 
steel, titanium, carbon, _ brass, 
aluminum and glass to give a coat- 
ing that’s chip-resistant and pro- 
vides electrical as well as thermal 
insulation. And Flame Rock’s 
slight porosity absorbs lubricants, 
thus fitting it for bearing applica- 
tions.—Montaine Corp., Chicago 
19, Ill. . 


146 


. 146A. . 


Nitrile Latieces 


Consumption is up for these 
binders for nonwoven fabrics. 


Four million Ib. in the first six 
months of 1955, 6.5 million Ib. for 
the same period this year. This is 
the consumption record for nitrile 
latices in the chemical, textile and 
related fields, according to Good- 
year Tire & Rubber, maker of 
Chemigum nitrile latices. 

Credit much of the increased 
consumption to the use of nitrile 
latices in the manufacture of non- 
woven fabrics as backing for vinyl 
sheet. The latices bind the in- 
dividual textile fibers together to 
give equal strength in all direc- 
tions. In many of this year’s cars 
the two materials are being used in 
combination for such upholstery 
items as door paneling, scuff pads 
and seat bolsters. The nonwoven 
fabric provides strength and sup- 
port to the exterior vinyl sheet ”nd 
eliminates the need for heavier and 
costlier backing materials. 

Nitrile latices are also being 
used in increasing quantities as 
carpet backing materials and in 
combination with other latex prod- 
ucts for new improvements in tex- 
tiles. Rugs and carpets are made 
more durable, ravel-free and re- 
sistant to water and dry cleaning 
solvents. A combination of Chemi- 
gum and Pliovic latices gives 
fabrics better abrasion resistance 
and tensile strength, superior ad- 
hesion, and good oil, grease and 
solvent resistance.—Goodyear Tire 
& Rubber Co., Inc., Akron 16, 
Ohio. 146B 


Storage Seal 


Tough coating secures under- 
ground storage chambéts and 
concrete tanks. 


More and more of industry— 
especially the liquid petroleum gas 
producers—is shifting to under- 
ground excavations, natural or 
otherwise, for low cost storage of 
bulk liquids. Coatings used to seal 
off these chambers must be tough, 
resilient apd, chemically inert to 
the materials they contain. 
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Examples of these sealing com- 
pounds are the Rock Seals, a series 
of emulsions of neoprene and sili- 
cone rubbers which, together with 
resins and compounding agents, 
cure to form nearly impervious 
films on the inner walls of under- 
ground storage chambers. 

The Rock Seals are highly resist- 
ant to oils, gasoline, propane, bu- 
tane, kerosene, fuel oil, brine, 
acids, ammonia, alkalis and most 
other chemicals and solvents. They 
are resistant to vibration, expan- 
sion, contraction, abrasion and 
high pressures. They withstand re- 
peated flexing and retain their 
flexibility from —65 to 300 F. 

First job for these compounds 
was to seal a chamber cut out of 
porous standstone for liquid pro- 
pane storage at 160 psi. Tests 
show that the Rock Seals are also 
effective for limestone, shale, gran- 
ite and concrete.—Storage and 
Sealing Corp., Minneapolis 2, 
Minn. 146C 


Malonalidehyde Diacetal 


Available in volume. 

The diacetal of malonaldehyde 
(1,1,3,3-tetra alkoxy propane), now 
in commercial production, should 
be of special interest as an insolu- 
bilizing or cross-linking agent for 
proteins and/or polyhydroxy mate- 
rials. 

Possessing as it does the versatil- 
ity of a three carbon dialdehyde 
with an active methylene group, 
this new tool for synthesis under- 
goes many reactions.. Reaction with 
alkyl vinyl ethers yields higher 
n-alkoxy aliphatic dialdehyde ace- 
tals. Malonaldehyde diacetal reacts 
with substituted anilines to form 
beta-amino substituted acroleins; 
with hydrazines to form pyrazoles; 
and with ureas to produce pyrimi- 
dine derivatives. 

At present only the mixed (tri- 
ethyl monomethyl) diacetal of 
malonaldehyde (TEMP) is avail- 
able in volume quantities although 
pilot work is being done on the 
tetramethyl diacetal (TMP). 

TEMP is still tabbed with a de- 
velopment price of $1.80 a Ib. 


However, sustained production will 





Combining highly efficient solvent power with the 
safety of non-flammability and low toxicity, Solvay 
Methylene Chloride has found many diverse industrial 
uses such as: the active ingredient in paint remover 
formulas; an efficient extractant for heat sensitive 
compounds or organic compounds of a non-polar nature; 
a solvent and diluent in aerosol packaging; and as a 
solvent in the manufacture of photographic films 

and other forms of cellulose acetate. 


The coupon will bring you further informa- 
tion or a sample—without cost or obligation. 





SOLVAY, 
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Physical Properties of Methylene Chloride 


Formula 

Molecular Weight 

Boiling Point 

Freezing Point —96.7°C. © —142.1°F. 
Specite: Daly 20/6°C..6.. 5 scecccecvces 1.326 
Pounds per Gallon (20°C.)...........e0028: 11.07 
Coefficient of Cubical Expansion (Liquid) 

FE OE ies cavncsvcnsssacee 0.00137/°C. 
Vapor Density at B.P. (760 mm.)..... .3.30 g./liter 
Refractive Index N y........ceeeeeee .. 1.4244 
Viscosity Liquid (20°C.)......... 0.430 centipoise 
Surface Tension (in air) 20°C.....28.12 dynes/cm. 
Specific Heat of Liquid (20°C.). .0.284 cal./gm./°C. 
Latent Heat of Vaporization (at B. P.) 78.7 cal./gm. 
Critical Temperature 245.0°C. © 473.0°F. 
CUTER PHOUIIIG onc aciccccsvrcene van 
CUD Ga ios sia ceed twaaeee ceeuuese 





SOLVAY PROCESS DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, N. Y. 


Gentlemen: 
Please send me—AT NO COST OR OBLIGATION: 


0 A working sample of Solvay Methylene Chloride. 
0) Your new book on Methylene Chloride and other 
Solvay Chloromethanes. 


(0 Additional information—see attached letter. 


Name 





Company. 
Title 
Address. 
City. 
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bring prices down—possibly into 
the $1.25 range or lower. TMP, if 
manufactured, might offer savings, 
mole-wise, over TEMP.—Kay Fries 
Chemicals, Inc., New York 16, 
N. Y. 146D 


Caleined Alumina 


Higher 
prices. 


quality at regular 


A calcined alumina with fewer 
impurities and less water is now 
available to industry—and at regu- 
lar commercial prices. R-2003 cal- 
cined alumina, produced by a 
combination Bayer-Sinter process, 
contains a minimum of such im- 
purities as iron, silicon and titanium 
oxides. 

‘The new alumina is top ceramic 
quality designed specifically to con- 
tain a minimum of chemically 
combined water and to absorb only 
trace quantities of water. Thus, 
shrinkage is less in products made 
with R-2003 alumina than with 
aluminas fired at lower tempera- 
tures. 

R-2003 alumina is highly re- 
sistant to thermal and mechanical 
shock, and transmits these proper- 
ties to the finished product con- 
taining it. Applications range from 
abrasives production to use in re- 
fractories for lining tanks or furn- 
aces.—Reynolds Metals Co., Louis- 
ville, Ky. 148A 


Waterproof Adhesive 


For rapid fabrication of box- 
board and paperboard. 


Higher production rates for 
waterproof grades of corrugated or 
laminated boxboard, paper tubes 
and bags is now possible thanks to 
a new alkaline-running waterproof 
adhesive based on resorcinol. The 
adhesive possesses the waterproof- 
ing qualities of starch-urea-formal- 
dehyde adhesives yet permits the 
corrugated board production speeds 
obtainable with conventional starch 
pastes. (The acidic nature of the 
older urea-based waterproof adhe- 
sives limited the speed with which 
they could be applied, and the 


straight starch compounds, though 
faster, were water soluble.) 
Since the new adhesive is com- 
patible with domestic starch pastes, 
there is no need for washing up 
the system between waterproof 
runs. In addition, it is fast curing 
and develops maximum water re- 
sistance immediately. 
The _resorcinol-based 
cost will be about that of the 
urea-formaldehyde-starch —_pastes.— 
Koppers Co., Inc., Pittsburgh 19, 
Pa.; A. E. Staley Mfg. Co., Deca- 
tur, Ill.; Penick & Ford, Ltd., Inc., 
Cedar Rapids, Iowa. 148B 
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Radiation Shield 
Ferrophosphorus aggregate for 
concrete simplifies hot cell 
shielding. 


Atomic hot cell installations— 
room-size chambers in which 
radioactive materials are worked or 
handled—need walls thick enough 
to shield workers and thin enough 
to permit close supervision, visu- 
ally and mechanically, of work. 

Nearly any dense material quali- 
fies as a good absorber of radiation. 
But, ordinary concrete and certain 





Bull Session 


The sidewalk superintendents in 
the picture above are watching 
this world’s biggest bull—three 
tons of polyester and steel—get 
hoisted to the top of a 90-ft. pylon 
at American Hereford Association 
headquarters in Kansas City, Mo. 
“Ferdinand’s” skin is fabricated of 
translucent, glass fiber-reinforced 
polyester, is strengthened to with- 
stand winds of 110 mph., tempera- 





tures from —40 to 120 F. and hail- 
stones (test panels of skin were sub- 
jected to a barrage of 100-mph. ice 
cubes). Internally lighted by more 
than 700 ft. of cathode tubing, the 
bull is visible day and night for 
several miles. A lightning rod is 
molded into his back, along with 
two aviation obstruction lights.— 
Rohm & Haas Co., Philadelphia 
5, Pa. 148C 
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WORLD’S FIRST COMMERCIAL 
NITROPARAFFIN PLANT 
NOW IN PRODUCTION 


Shipments are now being made from Commercial Solvents 
Corporation’s new plant at Sterlington, Louisiana. Completely 
designed by CSC engineers, the new plant marks a major step 
in the company’s long-term petrochemical development. The 
new facilities will produce over 10 million pounds of four basic 
nitroparaffins — Nitromethane, Nitroethane, 1-Nitropropane, 
and 2-Nitropropane. In addition, the new plant will turn out 
multi-million pound quantities of the derivatives listed at right, 
many of which have achieved outstanding industrial usefulness. 
This unique family of chemicals opens up entirely new fields 
with extraordinary potential for all industry. 


For full technical data and samples, write to: 


COMMERCIAL SOLVENTS CORPORATION 


260 MADISON AVENUE, NEW YORK 16, N.Y. 
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Control panel contains over 100 miniature recorders and con- 
trollers. A unique data reduction unit continually scans and 
records all operating conditions. 


BASIC NITROPARAFFINS 


Nitromethane Nitroethane’ 1-Nitropropane 2-Nitropropane 


NITROPARAFFIN DERIVATIVES 


Alkaterges 

Aminohydroxy Compounds 
(AMP; AMPD) 

Chloronitroparaffins 

Diamines 

Hydroxylamine Salts 
(HAS; HS 

Nitrohydroxy Compounds 


INDUSTRIAL 
CHEMICALS 
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For More Information ... 


about any item 

in this department, 

circle its code 

number on the 

Reader Service 
Postcard inside the back cover. 








ores have densities of only 150 to 
220 Ib./cu. ft., would have to be 
six to eight feet thick for hot shell 
shielding. Scrap steel, shot and 
steel punchings produce dense 
enough concrete but tend to segre- 
gate in mixing and, in some in- 
stances, have rusted. 
Ferrophosphorus, however, pro- 
duced a concrete density of 290- 
300 Ib./cu. ft., showed excellent 
workability and no segregation, and 
did not rust.—Victor Chemical 
Works, Chicago 6, Ill. 148D 
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Clearer Polyester 


Resists ultraviolet light and 
weathering. 


Greater transparency in glass 
fiber-reinforced laminates is ob- 
tainable through use of Paraplex 
P-444, a new polyester resin, than 
with conventional resins (see cut). 
In blends with styrene monomer 
or vinyl toluene, P-444 has, when 
cured, a refractive index of 1.546 
compared with glass at 1.548. 

Paraplex P-444 resists discolora- 
tion by ultraviolet light and out- 
door erosion. Its laminates show 
little visible evidence of the glass 
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fiber reinforcement. P-444 is thus 
especially recommended for glass 
reinforced corrugated panels, flat 
sheet, awnings or other construc- 
tions which require good weather- 
ing properties. 

An unsaturated polyester con- 
taining monomeric methyl metha- 
crylate, P-444 must be blended 
with styrene and vinyl toluene to 
obtain adequate curing speed and 
desirable physical properties. Op- 
timum ratio: 80 parts P-444 to 
20 parts monomer.—Rohm & Haas 
Co., Philadelphia 5, Pa. 150A 


BRIEFS 





A refrigerant-resistant compound is 
now on the market which, when 
used for seals and mechanical 
parts, limits swelling and volume 
change. Compound 1242 stands 
up to Freon 12, 13, 22, 31, 32, 
114, 115, 218; to C-316 and 
C-318; and to propane, butane, 
pentane, methyl chloride and 
methylene chloride. — Goshen 
Rubber Co., Goshen, Ind. 150B 


Super-purity aluminum pig—with 
99.99% or more aluminum—is 
available in volume quantity 
from a domestic source. Most 
high purity aluminum has been 
imported before this. Import- 
ant applications are: catalysts 
for the chemical and petroleum 
industries; and capacitors (in 
foil form) for electronic, radio 
and TV _ equipment.—Kaiser 
Aluminum & Chemical Corp., 
Oakland 12, Calif. 150C 


Pelleted zinc oxide will be wel- 
comed by the rubber manufac- 
turer. He can weigh Protex-267 
quicker, pour it faster, mix it 
more rapidly with less power, 
and leave less waste in the emp- 
tied bag. Protex-267 packs more 
densely, takes only one-third the 
space of conventional zinc ox- 
ide.—New Jersey Zinc Co., New 
York 38, N.Y. 150D 


Antisoiler promotion is being 
stepped up with the appearance 
on the market of a non-silica car- 
pet treating compound, Cyana 
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Soil Retardant. Similar in ef- 
fect to Du Pont’s Ludox colloidal 
silica announced just recently, 
Cyana slows the soiling of rugs 
by filling in the roughness of 
fibers with a finely divided mate- 
rial, keeps surfaces clean up to 
five times longer than when un- 
treated. Antisoilers like Ludox 
and Cyana will move soon into 
applications for other pile fa- 
brics, flat fabrics, wallpaper, 
painted walls, etc.—American 
Cyanamid Co., New York 20, 
es 150E 


A “slow release” nitrogen fertilizer, 
Borden’s 38, is Borden’s first 
entry in the chemical fertilizer 
field. Containing 38% nitrogen, 
with no phosphorus or potash 
added, the fertilizer is non-burn- 
ing and will release nitrogen 
steadily for periods ranging from 
six months to a year. Fifteen 
to 18 Ib. will serve a 1,000 sq. 
ft. area of turfgrass for a full 
season.—Borden Co., New York 
12. ¥. 150F 


Carbon black fillers for silicone 
tubber—in place of conventional 
silicas—can now provide satis- 
factory reinforcement thanks to 
Linde W-96 Silicone, a new 
type of gum stock featuring con- 
trolled reactivity. Carbon black- 
filled silicone rubbers compare 
favorably with silica-filled rub- 
ber on the basis of such quality 
standards as hardness, tensile 
strength, elongation, compres- 
sion set and brittle point.— 
Linde Air Products Co., New 
York 17, N. Y. 150G 


A surfactant for textile processing 
that combines advantages of 
both anionic soap and nonionic 
detergents is Sandopan DTC. 
The new surfactant saves bleach- 
ing material and gives a faster, 
more uniform bleach; removes 
oil and graphite from synthetics; 
increases abrasion _ resistance 
and crease retention of resin 
finished goods; and _ permits 
faster desizing.—Sandoz Chemi- 
cal Works, Inc., New York 13, 
me & 150H 
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PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
“ALATHON,” “TEFLON,” “LUCITE.” 


NEWS 


Fire- and explosion- 
suppression systems 
use Du Pont “Zytel” 


for bellows and capsule 


The heart of a new-type explosion- and fire- 
suppression device is a bellows made of 
“Zytel” nylon resin. The device is mounted 
inside containers or compartments which 
hold combustible materials. A typical ap- 
plication is its use in fuel storage tanks. 
Should the explosive fuel-air mixture be- 
come ignited, the resulting rise in pressure 
compresses the “Zytel” bellows. The ac- 


tion fires a detonator releasing a suppres-> 


sive liquid that stops the pressure rise 
before destruction of the tank occurs. * 


> 


Lightweight “Zytel” is specified for this* 


application because its chemical resistance 
and flexibility in thin sections supply the 


type of performance’ necessary for satiséq 4" 


factory operation of the bellows. 

“Zytel” is also used to mold the capsule 
which holds the suppressive liquid. This is 
because the capsule must not only resist 
corrosion, but be lightweight and econom- 
ical to manufacture. 























How the explosion- and fire-suppression 
system works. Pressure occurring millisec- 
onds before an explosion extends a bellows 
of Du Pont “Zytel” nylon resin, which deto- 
nates a device to release the suppressant. 


bt * 
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ae 


Cutaway view of Impervite pump manufac- 
tured by Falls Industries, Inc., Solon, Olio. 


WAPERVITE SLEEVE 


UMPERVITE PACKING 
ADJUSTING NUT vi, 


FLAT $.5. SHAFT SPRING 


Parts of “Teflon” fabricated by Shamban En- 
gineering’ Company, Cylver City, California. 


O-ring seals and packing rings of TEFLON® 
handle corrosive fluids in large volume 


Fabricated into O-ring seals and packing 
rings, Du Pont “Teflon” is used to im- 
prove the design and efficiency of this 
single-stage centrifugal pump. With 
“Teflon” the pump can handle corrosive 
fluids over a wide temperature range. 
“Teflon” helps assure leak-proof per- 
formance. The low coefficient of friction 
and self-lubricating properties of “Tef- 
lon” reduce wear of the O-ring. With 
O-rings 4nd packing rings of “Teflon,” 


NEED... 
MORE ~* 


a minimum of maintenance is assured. 
Because “Teflon” is chemically inert, 
corrosives can be used in contact with 
packing ring to make the pump seal self- 
cooling. 

“Teflon” has established a remarkable 
record for dependable service in scores 
of industries. Can its wide range of prop- 
erties benefit your operation? Clip and 
mail the coupon below for complete 
property and application data. 


“FE. Edu Pont de Nemours & Co. (Inc.), Polychemicals Department, 
Room 2511, Du Pont Building, Wilmington 98, Delaware 
In Canada: Du Pont Company of Canada Limited, 


BELLOWS 


Capsule and. bellows of “Zytel.” These 
parts are produced economically, resist cor- 
rosion, have remarkable strength. (Bellows 
is produced for Simmonds Aerocessories, 
Inc., Tarrytown, New York, by Plastéx 
Process Company, Maywood, N. J. 


Du Pont “Zytel” may be just the material 
you need to solve a design or operating 
problem. For complete data on this engi- 
neering material — property tables, typical 
applications, production techniques — Use 
the coupon on the right of this page. 





INFORMATION ? 


CLIP THE COUPON for 
additional data on the 
properties and applica- 
tions of these Du Pont en- 


gineering materials. 


*''Teflon,’’ Alathon,”’ 
“‘Zytel”’ and Lucite” are reg- 
istered trade-marks of E. 1. 
du Pont de Nemours & Co. 
(Inc.). 


P.O. Box 660, Montreal, Quebec. 


Please send me more inforfiation on the Du Pont engi- 
neering material@. checked: [] “Teflon”* tetrafluoro- 

oh ey +66 99 ote iT An 
ethylene resin; “Alathon”* polyethylene resin; 
C) “Zytel”* nylon resin; [J]. “Lucite”* acrylic resin. 
I am interested in evaluating these materials for 
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COMPANY POSITION 
STREET-_ 

CITY- 


TYPE OF BUSINESS. 





One of a series telling 

how the producing companies of 

General Precision Equipment Corporation 
are contributing to America's progress. 
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Griscom-Russell feed water 
heaters in a 125,000 KW 
public-utility power station; 
save nearly 100 tons of coal 
per day. Heaters handle 
flow of water exceeding 
2000 G.P.M. at 2500 
pounds pressure and steam 
extracted from the turbine 
at five different points; 
“train” of five units pre- 
heats water fed to boilers 
from 90° F, to 441° F 


Askania multiple fuel boiler 
control panel in large steel 
plant; maintains metered 
proportion between com- 
bustion air and fuels—coke 
oven gas and fuel oil—for 
most economical combus- 
tion; holds steam pressure 
constant through all load 
changes and keeps furnace 
pressure ct o safe and pre- 
determined valve. 


General Precision Labora- 
tory's Industrial TV Cam- 
era, the Bullet"; portable, 
easily operated; used to 
monitor and improve manu- 
facturing processes and to 
view hazardous industrial 
operations. 
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The highly advanced technological products designed and manufactured by the eighteen producing 
companies of General Precision Equipment Corporation serve more than a dozen major industries. 
Products of six of these GPE Companies—Griscom-Russell, Askania, Librascope, Link, Kearfott and 
General Precision Laboratory—have widespread application in the processing and power industries. 


Industrial Processing...and Power 


The Griscom-Russell Company is one of the coun- 
try’s largest producers in the fields of heat exchange 
and water distillation. It is the pioneer in heat ex- 
changer equipment—the key to the whole complex of 
modern industrial processing and power. For over 
seventy years, G-R equipment has been responsible 
for greatly increased efficiency and lowered operating 
costs in industry. 

Askania Regulator Company for a quarter of a cen- 
tury has been a leading developer in the field of regu- 
lators and controls, including components and systems. 
Its products are widely used by the power, steel, gas 
and coke, mining, chemical, petroleum, glass and 
paper industries—wherever great reliability and accu- 
racy are essential. 

Kearfott Company, Inc.; Librascope, Incorporated; 
and Link Aviation, Inc. produce a wide variety of 
precision instruments, computers, servos and other 
control components for equipment and systems used 
throughout the power and the processing industries. 
Industrial television equipment manufactured by 
General Precision Laboratory Incorporated, the sixth 
GPE Company active in these fields, is playing in- 
creasingly important roles in “seeing eye” monitoring 
operations in these industries. 

Each company in the GPE Group works in specific, 
highly specialized technical areas, as indicated in the 


@ Manufacturing 


chart below. Each of these companies, in addition to 
specializing in its particular products and fields of 
technical competence, has at its command, as required, 
the facilities and specialized techniques of the other 
GPE Companies in their respective fields. Interrela- 
tion is achieved through GPE’s basic operating policy, 
Coordinated Precision Technology. 

In the fields of research and development, GPE 
Coordinated Precision Technology permits a high de- 
gree of specialization in particular areas of competence 
and supplements such specialization by the applica- 
tion of techniques in other fields, as desirable. In the 
field of production, it makes possible a highly flexible 
application of facilities. This policy has been respon- 
sible for a diversified line of precision equipment of 
superior design and performance, covering a wide 
range of both standard and special uses. 

Perhaps the most conspicuous advantage of GPE 
Coordinated Precision Technology is that the concept 
and development of equipment, and of solutions to 
the underlying technical problems, are not restricted 
or distorted by traditional allegiance to specialization 
in a particular field. GPE coordination permits the 
engineers and technical personnel of each GPE Com- 
pany to seek the optimum solution for the customer 
within the total capacities of the GPE Companies as 
a group. 


@@@ Manufacturing, product development and research 


@@ Manufacturing and product development Oe@@ Pilot manufacturing, product development and research 





PRECISION MECHANICS, OPTICAL DEVICES, CERAMICS 





ELECTRICAL EQUIPMENT and COMPONENTS 





ELECTRONICS 


Ze 





HYDRAULICS, LIQUIDS PROCESSING, HEAT EXCHANGE 


TELEVISION 
Studio, Theatre, Educational, Business, Industrial 


INSTRUMENTS, SERVOS, CONTROLS 











AIRCRAFT and MISSILE GUIDANCE, CONTROL, SIMULATION 





AUTOMATIC COMPUTERS and COMPONENTS 





RADAR, MICROWAVE, ULTRASONICS 





MOTION PICTURE and AUDIO EQUIPMENT 


NUCLEAR POWER COMPONENTS and CONTROLS 


SYSTEMS ENGINEER! 
Aeronautical, Naval, industrial 
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A brochure relative to 
GPE Coordinated Preci- 
sion Technology and the 
work of the GPE Com- 
panies is available. Address 
your request, or inquiries 
on specific problems, to: 


INC. 


THE GPE 
PRODUCING 
COMPANIES 


INTERNATIONAL 
PROJECTOR 
CORPORATION 
BLUDWORTH 
MARINE 
DIVISION 
LABORATORY 
INCORPORATED 
COMPANY 
LINK AVIATION, 
THE HERTNER 
THE STRONG 
ELECTRIC 
CORPORATION 
J. &. McAULEY 
MFG. CO. 
ASKANIA 
REGULATOR 
COMPANY 
AMPRO 
CORPORATION 
LIBRASCOPE 




















GRISCOM-RUSSELL 














GENERAL PRECISION 


General Precision Equipment Corporation 


92 GOLD STREET, NEW YORK 38, NEW YORK 

















“what type of Crusher, 
Pulverizer, Shredder or 
Grinder do we need ?” 


T chains Per S~j,12 | | tl e 
————Per_ #39576) 


Ex : ee - 

Beted beck them par sows the answers here 
k ‘s fil 
in Jeffrey’s files 


Order 2305852 hed on 


. 


c - equipment has handled almost every conceivable 
ONCRETE BLOCKS b eaealt . ‘ : 

COMPOST substance, including many you'd never imagine. Our 

Reduction Engineers have in their files the history 
of all tests run on these materials, plus performance 
records on the machines sold for their reduction. You 
can check with Jeffrey and make sure of reduction 
equipment performance before you sign the order. 






































“But my product's new.” Jeffrey’s modern testing 
laboratory is completely equipped to determine the 
correct type and size of machine for a given task. 
Only a small amount of material is required for 
CHOCOLATE testing. You may witness the experiments, and re- 
CHIPs, WOOD sults are held in strict confidence. All tests using 

HIPS, standard equipment are made without charge to 
TF a customer. 


” MilA 


























CHICLE “What machine will give us maximum efficiency 
CHARCOAL and economy of operation?” The long, complete 
line of Jeffrey Crushers, Pulverizers, Shredders and 
Grinders enables us to give you the machine best 
suited to your specific needs. In most cases, standard 
equipment is recommended, with special internal 
parts where they are necessary. You can count on 
Jeffrey engineers to give you reliable and unbiased 
advice on crushing problems. 























Goad) 


There is no substitute for know-how. An out- All \ YW 
line of your reduction problems is all we need to — Pe : = e — aa 
submit recommendations. Write The Jeffrey Manu- 

facturing Company, Columbus 16, Ohio. 


CONVEYING « PROCESSING * MINING EQUIPMENT * TRANSMISSION MACHINERY * CONTRACT MANUFACTURING 
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apades in 
industry 











THE CASE OF THE CONTAMINATED WATER 
AND THE PLANT THAT COULDNT EXPAND 


A plush, private office and a beauteous secretary 
for Wilmer, the newly created Big Wheel! 
Wilmer found a way to blitz a waste disposal 
jinx that was road-blocking plant expansion. 

Top Brass at the chemical plant where Wilmer 
worked wanted to add new vacuum processing 


units. But that meant more waste—and the 
disposal plant was already operating near capac- 
ity. Also, direct contact type condensers, used 
in the two-stage steam jet vacuum pumps, con- 
taminated all cooling water and added to the 
volume of waste. 











COOLING J wot 
WATER li Contaminated 


PROCESS i 
UNIT DISPOSAL 
PLANT 


PUZZLE: how to expand without increas- 
ing the capacity of the disposal plant 
or exceeding the legal amount of waste 
that could be dumped into streams. 





Wilmer didn’t dawdie—he doodled. His 
sketch of the existing vacuum pump instal- 
lation looked like this. Eliminate contami- 
nation of cooling water and there'd be 
far less waste to get rid of. But how? 


Schutte and Koerting new Bulletin 5-H2 on 
“Two-Stage Steam Jet Vacuum Pumps” sug- 
gested an answer. Surface condensers in place 
of the direct contact units would end con- 
tamination of cooling water. Wilmer picked 
up the phone and called the nearest SK 
Sales Engineer. 


The SK Engineer arrived on the double. He 
took a close look at the situation and promptly 
worked out design details for replacing direct 
condensers with surface condensers—on units 
already installed. 




















—o 























MORAL: 


Send for your copy of new 
Bulletin 5-H2 containing 
technical data on two-stage 
units—part of SK’s complete 
line of steam jet vacuum 
pumps. And be sure to call 

a qualified specialist on jet 
apparatus—your SK Sales 
Engineer—on any problem 
that needles you. 


PLANT EXPANSION ACCOMPLISHED . . . WITHOUT DELAY. 
With cooling water being recirculated instead of discharged to stream, the waste 
disposal plant is not overloaded. Additional process units have been installed with 




















fy Schutte and Koerling 


COMPANY 
MANUFACTURING ENGINEERS 


2217 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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CONTOUR-WELD PIPE . BEST BY ANY TEST YOU CAN NAME 


Reverse Bend atelacMelale Ml atelalei= Flattening Pressure (Tubing) Uniformity 
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welded pipe 


... with smooth inside 
surface free from 
bead or undercut... 


Now you can get any gage TRENTWELD stainless 
pipe or tubing with a smoother inside surface than 
ever before — free from any undercut or projecting 
bead. Here’s why . . . 

With their new, patented, Contour-Weld* process, 
Trent puts gravity to work. Molten metal in the weld 
zone is always pulled down by gravity — but, in Con- 
tour-Welding, the weld’s at the bottom. As molten 
metal is pulled downward . . . held together by surface 
tension . . . it forms itself into the inner contour of the 
pipe, rather than taking the opposite curvature as 
happens when welding is done at the top. 


What Contour-Weld means to You 

Because Trent has always used uniformly rolled 
stainless strip, Trent pipe and tubing have long been 
known for extremely high uniformity both of wall 
thickness and curvature. Contour-Welding extends 
that uniformity to the weld zone itself. There’s no 
projecting weld bead . . . no undercut. Flanged or 
flared ends are smoother, too . . . cavitation corrosion 
or erosion are completely eliminated. By every test, 
Trent Contour-Welded pipe outperforms any other 
pipe or tubing. 

Test this exclusive new TRENTWELD stainless 
pipe or tubing yourself. You’ll find it’s ideal for any 
application, including such demanding ones as high 
pressure hydraulic lines . . . lines carrying corrosive 
chemicals. . . high-velocity systems. And use Contour- 
Welded pipe and tubing with confidence, for it’s made 
by Trent — tube mill specialists. 


SOSOSOOHHSSSESOSHHOOSHSSSHHHSHO HH OOSEOSEHOHEEEEESESOSESEEEEO OOOO EEOEEESEEEEEES 


Why Trent’s Exclusive Contour-Weld Process 
means smoother welds... 


Here’s the conventional way of welding pipe. Gravity pulls 
some of the molten metal down into the pipe to form a bead 
that is extremely difficult to remove by cold working. The cold 
working of the inside bead can lead to undercuts, focal points 
for erosive and corrosive attack. Cleaning is difficult. 


M. LZ 
WS 
Y fl AS 


Trent couldn't repeal gravity, so they put gravity to work. 
They flopped the pipe over, and made the weld at the bottom. 
Gravity still pulls the molten metal down — but, in doing so, it 
simply makes the weld bead contour correspond to the contour 
of the pipe itself. That's why there's no telltale bulge of 
weld metal on the critical inside pipe surface. And, even on 
the outside surface, the weld-bead contour more closely ap- 
proaches that of the parent metal than any other welded pipe. 


*Contour-Weld is the trade mark of the Trent Tube Co. 
for its process of welding pipe and tubing which 
is protected under U.S. Patent 2,716,692. 


STAINLESS STEEL TUBING 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICA) 
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Takes ONE LOOK to Really Know 








It’s important to know at all times— 
_ what's going on . . . as well as what's 
going through ! 
You'll find OPW “VISI-FLO” Sight 
Glass Indicators a trustworthy visible 
means of alerting you as to rate of flow, 
viscosity, color of liquids, clarity and 
purity of product. 
Whether it’s entrained solids, gasoline, 
oil, water or even orange juice. . . 
“VISI-FLO” accurately shows you... 
helps you to insure protection against 
line stoppage . . . helps maintain uni- 
formity, a high standard of product 
quality, and an even continuity of 
production. 


From plain type to magnetic indicating ~ 
type, the complete “VISI-FLO” line 
represents every application possible— 
vertical, horizontal, screwed end, 
flange type, with or without propeller. 
Manufactured in types for application _ 
to exposed pipes or for predesigned 
liquid channels incorporated in the 
machine, 








Write for FREE BULLETIN F-6, for 
full information, sizes, styles and engi- 
neering specifications. 
2725 Colerain Ave. ® Cincinnati 25, Ohio 
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AIR NATURAL GAS SULFUR 
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Sulfuric Acid Plant 








Acetylene Plant AMMONIA Anunenie 


ACETYLENE 
+ ie 


Plant 























7 é 
+ soph . ("bs 


Aanvtesindie Plan on 7 | Hydrocyanie Acid 
Plant 


to these important chemicals 
v 


ACRYLO- AMMONIUM 
NITRILE SULFATE 


The Fortier Plant of American Cyanamid Company, Avondale, Louisiana, 
designed and constructed by CHEMICO 





TEFL 


CHEMICAL CONSTRUCTION CORPORATION 
A UNIT OF AMERICAN CYANAMID COMPANY 
525 WEST 43RD STREET, NEW YORK 36, NEW YORK 
Cable Address: Chemiconst, New York + Technical Representatives: Cyanamid Products Ltd, London 
South African Cyanamid (Pty) Ltd., Johannesburg 
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TEL-O-SET RECORDER 

takes panel cut-out only 5-1/32” high by 4-9/16” 
wide. Chassis slides out of case as a complete unit 
...can be shipped separately to prevent damage and 
collection of dirt or dust awaiting start-up. In par- 
tially withdrawn position, the internal mechanism is 
accessible for adjustments. Uses identical case as 
indicator. Bottom-of-case location of control knobs 
permits instrument to be mounted higher on the panel. 





NEW TEL-O-SET INDICATOR 


takes same panel cut-out as recorder . . . uses many 
of the same parts. Less spare parts inventory is re- 
quired. Note the rugged construction, easily acces- 
sible calibration adjustments. Vertical scale makes 
it easy to compare set point and measured value. 
Recorder and indicator chassis are completely in- 
terchangeable. 
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O PEAS More See 
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@ REFERENCE DATA: Write for 
new Bulletin No. 7202. 








In performance... 


precision... 


serviceability 


Tel-O-Set instruments 


give you extra values 


Whenever you’re planning graphic process con- 
trol, plan to take advantage of the extra values 
built into the latest Tel-O-Set miniature instru- 
ments. These advanced indicators, recorders and 
controllers simplify installation, service and re- 
placement problems . . . and give you the top in 
accurate, flexible performance for controlling 
temperature, flow, pressure and liquid level. 


Installation is easier. Case, chassis and controller 
are separate units. The case can be shipped 
separately to the point of installation and fully 
piped and tested... for the air to valve gage, 
regulator and switch assembly remain with the 
case. These components are readily removed 
without need for breaking conduit or electrical 
connections. Panel shipment is simplified, with 
chassis and controller going directly to the job. 


Service is easier. All major parts of the indicator 
and recorder are identical and interchangeable. 
Unitized construction of sub-assemblies permits 
interchangeability of sections of major assemblies. 
The chassis can be partially or fully withdrawn 
and remain completely operative. It can be dis- 
connected without losing manual control. Con- 


trollers have single-lever, quick-disconnect switch 
. . . use simple, gasketed, flat, mating surfaces. 


Operation is easier. An integral switch provides 
external reset feedback, air on automatic position 
or air on manual position of bypass relay .. . 
permitting use with any force-balance controller 
of past or present design. Opposing pointers tell 
the measured value and set point on prominently 
marked vertical scales. Control knob and transfer 
switch are conveniently located at the bottom 
of the case, where the operator can manipulate 
them without having his hand obscure vision of 
the pointers and scale. 


Precision is high ... ample for even the most 
exacting process requirements, with true linear 
calibration. 


For a discussion of applications to your own 
processes, call your local Honeywell sales engineer 
. .. he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., In- 
dustrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa.—in Canada, Toronto 17, 
Ontario. 


MINNEAPOLIS 


Honeywell 


BROWN 


tn S.F Rou M.E.NcES 


Fat on Controls 





Here’s a real 
acid test! 


3,000 feet of U.S. Uscolite Pipe unharmed 


after 2 years’ steady drinking of acid 








Uscolite pipe and fittings are made in the broadest and 
largest line of stock sizes on the market. Sizes run from 
%" to 6”. 


A wallpaper plant in Illinois changed ideas about piping 
when U.S. Uscolite® Pipe was installed in the two pipe 
lines that handle corrosive materials. (One line handles 
a corrosive solution used to fix the print on the wallpaper; 
the other handles 10% hydrochloric acid dye solution.) 


Section of three U.S. Usco- 
lite Pipes in color mixing 
section of wallpaper plant. 
The pipes carry corrosive 
solution for fixing the print 
on wallpaper. 


Before Uscolite was put in, the piping in the plant 
lasted about 312 years. But U.S. Uscolite, 3,000 feet in 
all, has so far been on the job 4 years—with no deteriora- 
tion whatever. Moreover, the Uscolite piping is exposed 
to accidental knocks and physical abuse all along the 
line, yet its high impact strength protects it from harm. 
Based on its present performance, it looks like it will last 
for years and years. 

A product of United States Rubber Company, Uscolite 
piping is, despite its strength, very light in weight. It re- 
sists, inside and out, the corrosive action of acids, salts, 
alkalies and fumes. A complete line of pipe, fittings and 
Uscolite (Hills-McCanna) valves is available for any and 
all piping problems. 

Rid yourself of any problems in carrying corrosive 
materials; ge. un touch with any of our selected distrib- 
utors, or any of the 27 “U.S.” District Sales Offices, or 
write address below, 


“U.S.” Research perfects it...“U.S.” Production builds it...U.S. Industry depends on it. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose « Belting « Expansion Joints *« Rubber-to-metal Products « Oil Field Specialties ¢ Plastic Pipe and Fittings « Grinding Wheels « Packings ¢ Tapes 
Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings * Conductive Rubber « Adhesives ¢ Roll Coverings « Mats and Matting 
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You get more than 
a mixer at 


SPROUT-WALDRON 


You get many p/us values when you deal 
with Sprout-Waldron. In mixers, you get a 
wide choice of styles and sizes— models for 
the gentle handling of delicate materials or 
models for severe action on heavy, dense sub- 
stances. Every model can be tailored to fit 
your needs by Sprout-Waldron’s unique 
“adaptioneering’ methods. 

You also get reliable 
guidance on installations 
and applications from our 
engineering representatives 
and engineering staff, who 
are thoroughly experienced 
in solving mixing prob- 
lems for the processing 
industries. 

Typical of the Sprout- 
Waldron representatives is 
Ollie Morgan, pictured 
here, an engineering graduate of Penn State. 
Before joining Sprout-Waldron, he worked 
as a sales engineer for Wallace & Tiernan, 
handling scales, feeders, and associated 
equipment. His helpful suggestions to solve 
processing problems are well known to his 
many customers. With such men to help 
you, you're bound to buy right at Sprout- 
Waldron. 


Ollie Morgan 


SPROUT-WALDRON 
UOUS MIXERS 


Ideal for adding 
hot or cold li- 
quids, viscous or 
otherwise, to dry materials...for blending 
two or more materials...for mixing thin 
and dense slurries...for blending products 
from holding bins to assure uniformity of 
large shipments...all on a continuous basis. 


SPROUT-WALDRON 
VERTICAL MIXERS 


For reasonably free-flowing 
materials, Sprout-Waldron 
verticals offer many advan- 
tages. They're compact—one 
with 1250 cu. ft. capacity oc- 
cupies only 90 sq. ft. of floor 
space. They save power—a 
1500 cu. ft. one operates on 
as little as 30 h.p. They're 
self-cleaning ...dust-tight... 
pressure-tight . . . have facili- 
ties for drying, cooling, heating...and are 
available in many sizes in all types of 
materials. 





SPROUT-WALDRON 
DISC BLENDERS 


They go steps be- 

yond mixing...they 

blend to the point 
where individual particles lose their identi- 
ty. Materials are rubbed between opposing 
rotating discs, lumps are eliminated, thor- 
ough blends assured. You produce higher 
quality end products. 


SPROUT-WALDRON 
MATERIALS HANDLING EQUIPMENT 


To get materials to and from mixers, 
Sprout-Waldron offers complete lines of 
screw and belt conveyors, bucket elevators, 
feeders, and the revolutionary Pneu-Vac air 
handling system. 


li For Pertect Blends 


2 
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OF DRY AND SEMI-DRY MATERIALS 


SPROUT-WALDRON 
Horizontal Batch Mixers 


STYLE “‘B”’ 


When your problem calls for the rapid, intimate mix- 
ing of small percentages of a number of critical in- 
gredients with a large bulk of basic material or filler 
...the answer is a Sprout-Waldron Style “B” Hori- 
zontal Batch Mixer. 

It loads, blends, and discharges rapidly...is clean, 
dustless, sanitary. Effectively handles all types of dry, 
damp, and free-flowing wet materials. Available in 
a wide range of standard sizes—from 1 cu. ft. up to 
1700 cu. ft.—to meet every capacity and power re- 
quirement. Built of any type of material required, 
and with discharge gates to suit all applications. Can 
be equipped with facilities for heating, drying, or 
cooling. Should you desire special variations, Sprout- 
Waldron “adaptioneering” methods can adapt the 
equipment to meet your needs. 


WRITE FOR FULL DETAILS 


SPROUT -WALDRO iv 
Whanufaclaring Engines Since (866 


15 LOGAN STREET °« PA. 


SIZE REDUCTION, MIXING & BLENDING, PELLETING 
Equipment for & CUBING, BULK MATERIALS HANDLING, PRODUCT 
CLASSIFICATION 
Facilities for fabricating, machining, custom founding, woodworking, 
laboratory testing 


MUNCY, 
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7 RECYCLE GAS 
f COMPRESSOR 
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THIS SIMPLIFIED REPRESENTATION OF A TYPICAL 
REFINING PROCESS shows how a G-E high-speed 
turbine with its unique governing system can be used to 
get close process control. Here is how it works: 
Pressure flow or tempercture signal ® is fed to 
process controller which sends controlled pneu- 
matic pressure signal to air motor @). Through mechan- 
ical linkage, te air motor positions the governor pilot 
valve bushing &, releasing large hydraulic forces which 
position steam control valves. By means of this hydraulic 
relay system, turbine speed is modified as demanded by 
compressor to meet process requirements. 


















— 


La lhe 


EASILY INCORPORATED INTO YOUR PRESENT SYSTEM... 


G-E position-restored turbine governing 





HIGH-SPEED TURBINES 
FOR ALL 
PROCESS APPLICATIONS 


e@ PETROLEUM 

e CHEMICAL 

e@ PETROCHEMICAL 
e@ STEEL 


HERE IS THE SMALL TURBINE AND SUPERCHARGER DEPARTMENT MARKETING TEAM that can 
show you how to apply all the advantages of G-E high-speed turbine governing to your process opera- 
tions. R. E. Donnelly, Manager—Marketing, discusses a possible petroleum application with H. J. Chase, 


Manager—Engineering, at left, and C. B. Seelig Manager—Salé3, center. 


STABILIZERS 


GAS TO 
STORAGE 


EXCHANGER 


TURBINES FOR HIGH-SPEED COMPRESSORS... 


THE GENERAL ELECTRIC POSITION-RESTORED GOVERNOR, shown cutaway above, 
utilizes the best features of both mechanical and hydraulic control. Heart of the sys- 
tem is a fly-ball-positioned, rotating pilot valve, which releases a tremendous store 
of power to position the steam inlet valves. The released power is controlled through 
feedback by a weight-biased mechanical-linkage that repositions the pilot-valve 
bushing only in direct response to movement of the steam-inlet valves, rather than in 
response to a force generated by the movement of the vaives. 


can give you close process control 


Accurate signal relay results since speed changes are made 
through a weight-biased mechanical-linkage which repositions 
the pilot valve bushing only in direct response to movement of 
the steam-inlet valve. The system is not affected by oil-flow 
forces and is quick to respond to changes in process requirements. 


In process industries, if quality-control and peak production 
are to be maintained, turbines that drive high-speed com- 
pressors and blowers must have close, accurate governing in 
response to load requirement and the slightest variations in 
steam conditions. 


To help you get more precise control, all G-E high-speed 
turbines have a position-restored governor. It is an oil-relayed, 
mechanical-type control device that automatically matches 
turbine speed to process demands. 


This governor will operate accurately and effectively with any 
recycle controlling system because the mechanical-linkage can 
be adjusted to match the complete output-signal range of any 
process controller. The G-E governor can be incorporated with 
a typical control system as shown in the schematic drawing. 


FOR CLOSE PROCESS CONTROL the unique design of the G-E 
high-speed turbine governor offers these advantages: 


Direct, precise speed settings are therefore possible because 
turbine response to process requirements is not dependent on 
force balance between springs and signal pressure. 

Completely integrated governing responds not only to process 
demand but also to steam pressure or temperature changes, 
which must be factored in for close process control. 
Position-restored. governing keeps the system in near-perfect 
equilibrium, practically eliminating speed surges and turbine 
‘‘*hunting.”” Be sure to see how this governing system may 
be used to advantage in your process operation. 

For more detailed information, contact your nearest General 
Electric Apparatus Sales Office or write General Electric 
Company, Schenectady 5, N. Y. In Canada, contact Canadian 
General Electric Company, Limited, Toronto. 241-3 


Progress /s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 
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Cross section of Goulds Fig. 3715 
chemical pump, showing important 


design features. 





You can put the heat 
on this chemical pump 


Handling hot, corrosive, or abrasive 
liquids is what the Goulds Fig. 3715 
pump is built for. 

You can run this pump at 350° F. by 
cooling the support head (1) and quench- 
ing the gland, through fittings that are 
built in. 

And you can get the pump in a variety 
of materials to meet your particular 
liquid-handling needs—type 316 stain- 
less steel, Gould-A-Loy 20 (equivalent 
to ACI CN 7M CU), all bronze, bronze- 
fitted, all iron, or iron or bronze with 
stainless trim. These materials regularly 
stocked—other material can be fur- 
nished on order. 

Wide range of sizes 
There’s a size, too, to meet most require- 
ments—nine sizes in all, providing capac- 
ities up to 720 GPM, and heads to 200 ft. 

Whatever size and construction ma- 
terial you need, you can be sure that 
your Goulds Fig. 3715 pump will oper- 
ate with high efficiency and low mainte- 
nance cost. 


Mechanical seals available 
The stuffing box (2) is on the suction 





side of the impeller, subject to suction 
pressure only. Or we can equip your 
pump with either a single or double 
mechanical seal. Completely sealed bear- 
ings (3) keep out dirt and moisture, and 
are grease lubricated. 

You can inspect and clean the interior 
of the pump, or remove and replace the 
impeller, without disturbing piping con- 
nections. You can adjust axial clearance 
between the impeller vanes and the 
casing by external means. 


Interchangeability of parts 
And you can keep your parts inventory 
low, for many of the parts are standard- 
ized for interchangeability between 
sizes. For example, you need only two 
different shafts for all 9 sizes of Fig. 
3715 pumps. 

We'd like to send you additional de- 
tails about these chemical pumps. Just 
drop us a line, asking for Bulletin 725.4. 
It gives performance curves, sizes and 


specifications. Or, if you have a pump- * 


ing problem of any kind one of our 
representatives will be glad to consult 
with you about it. 


MEMBER 
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Goulds stainless steel pump handling corn 
meal mush in a food plant. 





This Goulds chemical pump is handling hot 
fatty acids in an oil processing plant. 





These three Goulds chemical pumps circulate 
hot size in a textile plant. 
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SINCLAIR 
ODORLESS SOLVENT 
LIGHT 
Distillation Range 
IBP...345°F. EP...400°F. 
Kauri-Butanol Value...27 


SINCLAIR 
ODORLESS SOLVENT 
HEAVY 
Distillation Range 
IBP...375°F. EP...465°F. 
Kauri-Butanol Value...26 











By helping you create a truly odorless paint, Sinclair helps you keep your 
customers happy with your product. And that means more satisfied repeat 
customers, more volume through repeat sales for your business. 

With either of Sinclair's two types of top-quality Odorless Solvents, you 
can produce a superior odorless paint. For your protection against contamina- 
tion, Sinclair maintains a fleet of special tank cars, used exclusively in Odorless 
Solvent service. Light and Heavy Odorless Solvents are available in full and 
split tank car quantities. Prompt shipments to meet your production require- 
ments are assured. For samples, prices and complete information on Sinclair 
Odorless Solvents, write or call — 


SINCLAIR CHEMICALS, INC. 


(Subsidiary of Sinclair Oil Corporation) 


600 Fifth Avenue, New York 20, New York, Circle 6-3600 
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more versatility... 


FOR A WIDER RANGE OF 


more performance... | 
WORK! | 


FOR SUSTAINED HIGH OUTPUT! 
more dependability... TWO NEW 


FOR LOWER JOB COSTS! | 


HD-6 


ae ci 





BULLDOZER-DRAWBAR TRACTOR 


STEP UP PERFORMANCE, CUT MATERIAL HANDLING COSTS 
WITH EXCLUSIVE HD-6 FEATURES LIKE THESE... 


*® 


Allis-Chalmers heavy-duty diesel engine — with 
“follow-through” combustion for long life, low 
upkeep. 

24-volt direct electric starting — for convenience 
and efficiency (standard equipment). 


Wrap-around radiator guard for maximum strength 
and protection . . . tilts forward for easy service. 
Ceramic master clutch lining — lengthens clutch 
life, reduces lever pull. 

All-steel box-A main frame — protects the entire 
power train, makes possible superior balance .. . 
plus the service simplicity of unit construction. 
One-piece steering clutch and final drive housing 
— for maximum strength, accurate bearing and 
gear alignment. 


Double reduction final drives (straddle-mounted 
on tapered roller bearings) provide maximum 
ground clearance. 

Roller bearing truck wheels — with Positive Seals 
that keep dust and moisture out . . . grease in. 


1,000-Hour lubrication intervals for truck wheels, 
idlers and support rollers. 


* Tru-Dimension tracks — with new standards of 


strength and hardness throughout for extra wear- 
ability. 

Unit construction — major assemblies like engine, 
clutches and final drives can be removed without 
disturbing adjacent parts. 


* Engine-mounted bulldozers — for top performance 


and extra tractor life. 
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ALLIS-CHALMERS ANNOUNCES 


TRACTOR SHOVEL 
Drawbar hp 
é Be Net orig NBS iso ees ine neds ee sone lecenses BT 
Bucket capacity 1-1/3 cu yd 


...PLUS TRACTOR SHOVEL FEATURES LIKE THESE... 


. Extra long track (almost 7 ft on the ground) with the tractor, not just an attachment. 
six truck wheels per side — for real stability 
throughout the digging and loading cycle. 


k New two-position bucket — for easy full-capacity * Two-speed reverse, high foam-rubber seat and 
loading in any material (standard equipment). easy bucket control — for new tractor-operator 
. Heavy-duty shovel assembly — built right into efficiency. 


* Simple, safe hydraulic system — with no exposed 
hoses or fittings on cowl or deck. 


Big 214-cu yd bucket speeds handling of coal, snow, other light materials 


GET ALL THE FACTS NOW FROM YOUR NEARBY ALLIS-CHALMERS DEALER 


CONSTRUCTION MACHINERY DIVISION, MILWAUKEE 1, WISCONSIN 


ALLIS-CHALMERS & 
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A general view of the Canadian Industries (1954), 
Ltd., plant in Edmonton, Alberta, where polythene 
resin is produced. 











Two Dracco Uni-Filters purify all conveying air 
before use. Positive-displacement blowers pro- 
vide the moving stream of conveying air. 





Material introduced into conveying lines is blown 
400 feet to storage. System requires minimum space 
—walls or floors present no obstacles. 


) 


Dracco Filter collects particles carried over from 
storage operation—only clean air is exhausted 
to the atmosphere. 


or 


o- 


od 


1% 


dling keeps product pure 


Problem—to convey cubes of chemically- 
pure polythene resin from process to storage 
without contamination at the Canadian 


air is filtered before use, all contaminants 
are eliminated. There are no metal-to-metal 
moving parts coming into contact with 


Industries (1954), Ltd., plant in Edmonton, 
Alberta. Foreign matter, even in minute 
quantities, seriously affects the quality of 
this material. 

Solution—a Dracco Airstream Conveyor 
which blows the material from end-of- 
process pick-up points to the storage ware- 
house, a distance of some 400 feet. Because 
the entire system is enclosed and conveying 


the product. 
Result—Airstream has afforded econom- 
ical, contamination-free conveying. Opera- 
tion of the entire system requires only the 
part-time attention of one man. The con- 
veying air is also filtered after use, elimi- 
nating material waste and plant clean-up 
worries. 

Airstream Conveyors are designed to 


handle any dry, bulk granular or powdered 
material economically, automatically and 
with a maximum of plant safety. To find 





° t 
out how Airstream can improve bulk 
materials handling in your plant, consult 
a Dracco engineer today! 


DRACCO CORPORATION 
4040 East Wéth St. © Cleveland 5, Ohio 
For further information on bulk materials 


handling with Dracco **Airstream”’ Con- 
veyors, send today for Bulletin 529. 


"Se oe POO POLE AAs 


Hliuidieam.. CONVEYORS * DUST CONTROL EQUIPMENT 
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Chemicals... 
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For special products 
requiring special care 
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by the carload 


In shipping your chemical production today 
you’ll find new cleanliness, safety, conveni- 
ence and economy in bulk consignments 
via North America’s fleet of modern, 
specialized tank cars. You eliminate the 
superfluous handling, the cumbersome 
loading and unloading of old fashioned 
methods. You specify your requirements 
and we will meet them with your special 
linings that eliminate contamination, 
corrosive action, contact with metal. And 
your shipments go safe and sure to any 
destination on the continent where there’s 
a railroad track. Call us. You'll get full 
co-operation. 


NORTH AMERICAN CAR CORPORATION 


NORTH WESTERN REFRIGERATOR LINE COMPANY 
MATHER HUMANE STOCK TRANSPORTATION COMPANY 








A NATIONWIDE ORGANIZATION WITH BRANCH OFFICES IN IMPORTANT MARKET CENTERS 
231 South LaSalle Street, Chicago 4, Illinois 


Dallas . Fond du Lac . St. Paul 
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St. Louis 


Tulsa ° San Francisco New York 








Here are three of the rotary vacuum filters. Hoods and flues are Type 304 Stainless Steel. 


Stainless Steel hoods and scrubbers 


expected to last “indefinitely”’ 


at AMERICAN CYANAMID COMPANY’S 
Michigan City, Indiana, plant 


SEE THE UNITED STATES STEEL HOUR. It’s a full-hour TV program presented every other week 
by United States Steel. Consult your local newspaper for time and station. 











The scrubber. Made from Stainless Steel (including the draft 
fan), it is protected against internal or external corrosion. 


HIs plant manufactures silica gel for use as a 
i) synthetic cracking catalyst in the petroleum 
industry. 

The rotary vacuum filters are in use ’round the 
clock, 24 hours a day, 7 days a week. When the 
equipment was originally installed back in 1951, 
they decided to use Type 304 Stainless Steel for 
the hoods because of the highly acid and corrosive 
nature of the filtrate. The hoods are still in perfect 
condition; and the feeling is that they will last 
“indefinitely.” 

The same goes for the Type 304 Stainless Steel 
scrubber, used to scrub waste furnace gases before 
discharging to the atmosphere. The fan is also 
made from Stainless Steel. The scrubber is out in 
the open, exposed to the weather, and is in fine 
condition. 

Stainless Steel in these two applications has 


UNITED STATES STEEL CORPORATION, PITTSBURGH - 
NATIONAL TUBE DIVISION, PITTSBURGH - 


) 


AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. - 


eliminated the probability of periodic replacement 
of costly equipment. Further, it has eliminated 
the expense of annual painting. 

When corrosion plagues you, an application of 
Stainless Steel will usually give you more return 
for your money than any other expenditure. And 
- es quality, specify USS Stainless 

teel. 


* COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS STAINLESS STEEL 


SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS 


GU Wttieé © 
{> 
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€CGoOoPER ALLOY 
Stainless steel 
VA LVES 


COOPER ALLOY 


Specifying stainless steel valves or fittings is duck soup with this new 
versatile, easy-to-use catalog. Available in a wide variety of styles and 
bindings, the new COOPER ALLOY CATALOG can be custom 
tailored to meet your needs. Check these possibilities. 


INDIVIDUAL PRODUCT BOOKLETS .. . 12 pocket size booklets each 
presenting a specific type of valve or fitting. Size ranges, dimensio 1s, 
pressure ratings, materials of construction are included. 


VALVES FITTINGS 


a. Gate Valves a. Screwed Fittings 
b. Globe Valves b. Flanged Fittings 

. Check Valves c. Flanges 

. Angle, ““Y’’ Valves d. Welding Fittings 

. Sampling, Tank, Needle Valves |e. Quikupl Fittings 

. Accessories f. Drainage, Hose, Sanitary Fittings 


@ INDIVIDUAL PRODUCT CARDS... Printed from the same plates as 
the individual booklets, these easy to handle index cards can be kept 
in a desk box or drawer file. Attached to inquiry or order they cut 
down on error. 


3 SIMPLIFIED VALVE CATALOG (#55D)...64 page 6” x 9” catalog—same 
data as individual valve product booklets. Excellent for desk file, 
drawer or tool box. 


@ SIMPLIFIED FITTING CATALOG (#55F).. . 32 page 6” x 9” fitting 
catalog—same data as individual product booklets. Excellent for 
desk file, drawer or tool box. 


§> CATALOG PACKET... Catalogs 55D and 55F housed in an attractive 
double pocket folder. Convenient for keeping price lists and technical 
data along with catalogs. 


G VALVE TECHNICAL DATA... 12 page 6” x 9” technical booklet giving 
details on valve design, maintenance and repair. 


7 ENGINEERING DATA... 16 page 6” x 9” technical manual containing 
data often needed by draftsmen, plant engineers or operating men. 
Tube and pipe dimensions, pressure-temperature ratings, thread 
standards and the like are included. 


& DELUXE CATALOG (#55) . . . Bound by means of twin plastic combs, 
set inside a hard cover of blue buckram, the deluxe catalog is some- 
thing unique. You will find it the easiest to use and the most complete 
in the industry. Major sections include: 

a. Six individual valve booklets, arranged in step down fashion so 
that complete visible indexing is obtained. 

b. Valve technical data booklet, visibly indexed behind the six 
valve booklets. 

c. Six individual fitting booklets arranged in step down fashion so 
that complete visible indexing is obtained. 

d. Engineering data book, visibly indexed behind the six fitting 
booklets. 


To get the COOPER ALLOY STAINLESS STEEL VALVE AND 
FITTING CATALOG best suited to your needs, circle the appro- 
priate number and mail with your card or a personal note to PUBLIC 
RELATIONS DIVISION. 


COOPER ALLOY 


CORPORATION «+ HILLSIDE, N.J. 
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Kaiser Alumina 
delivered 
on ume... 





thanks to our fast, dependable delivery! And to meet emergency requirements 


We often deliver overnight! 





Tins UNSURPASSED SERVICE has helped make Kaiser 
Chemicals a major supplier of aluminas. Call or write Kaiser Chemicals Division, 
Kaiser Aluminum & Chemical Sales, Inc. 
Regional Sales Offices: 1924 Broadway, OAK- 
LAND 72, California... 3 Gateway, Center, 
PITTSBURGH, Pa...518 Calumet Building, 5231 
Hohman Ave., Hammond, Indiana (CHICAGO). 


Whether you manufacture abrasives, glass, ceramics, 
refractories, catalysts, or chemicals for water treatment, 
Kaiser Chemicals Division has the product and the ex- 
perienced technical service to meet your needs exactly. 
We'll give immediate, individual attention to your order. 











Kaiser Chemicals 


active, calcined and hydrated aluminas 


Aluminas + Refractory Bricks and Ramming Materials - Dolomite + Magnesia - Magnesite + Periclase 
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CARBON STEELS 


Hot rolled and cold finished bars; channels, 


angles, beams, etc.; plates of every kind. 


call 
WEEUL 
for steel 


STAINLESS STEELS 


World's largest stock of sheets, plates, 


bars, pipe, tubing, fittings, etc. 


SHEET AND STRIP 


Over 20 kinds and many gouges—in 


pattern sizes or cut to your order. 





TUBING 


Mechanical ond pump cylinder 
tubing, seamless and welded; 
hydraulic fluid line and boiler 


tubes; structural tubing, etc 


ALLOY STEELS 
Tested alloys of known harden- 
ability, standard and aircraft 
quality, as rolled, annealed, 
heat treated. 


Quick delivery from nation’s largest stocks 


Need steel in a hurry? Ryerson stocks are the 
nation’s largest, so one call to your nearby 
Ryerson plant brings quick delivery of almost 
any kind of steel in almost any quantity —all of 
it certified for high uniform quality. 

Do you want your steel prepared for immedi- 
ate use? Ryerson facilities include the most 
modern close-tolerance equipment for sawing, 
shearing and flame cutting to your specifications. 


Of course, current heavy demand makes it 


difficult to keep all sizes always on hand but 
our stocks are being replenished continuously. 
Steel that’s out of stock today may be in stock 
tomorrow. And experienced Ryerson steel men 
will help you make the most of steel on hand. 
So for everything in steel and steel service... 
call Ryerson. 


RYERSON STEEL 


CLEVELAND 
SEATTLE 


CHARLOTTE, N.C. © CINCINNATI « 
SAN FRANCISCO + SPOKANE » 


PHILADELPHIA « 
LOS ANGELES + 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK « 
DETROIT + PITTSBURGH + BUFFALO + CHICAGO + 


BOSTON « 
MILWAUKEE ¢ ST.LOUIS + 
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DRYING — 


DESIGN & COSTS 


CHEMICAL ENGINEERING REPORT—NOVEMBER 1955 


By WALTER C. LAPPLE, WILLIAM E. CLARK, Midwest Research Institute, and 
ERNEST C. DYBDAL, Monsanto Chemical Co. 


” Last month’s report on drying (Chem. Eng., Oct. 

1955, pp. 191-210) we took note of underlying prin- 
ciples, classified dryers according to the characteristics of 
the material to be dried and the method of providing heat, 
and discussed all the main types of dryer suitable for proc- 
ess industry use. There the object was to assist the man 
with a drying problem to narrow the field of choice accord- 
ing to the technical aspects of various dryers. 

In this second report our object is to narrow the choice 
still farther according to an economic analysis of the prob- 
lem and of the various dryers which potentially might 
solve it. For that purpose we must first estimate the drying 
duty required in the particular problem and from that 
arrive at a preliminary estimate of heat requirements and 
of dryer cost, fob. and installed. Knowing these costs we 
can then make estimates of both the fixed charges and the 
operating costs for the applicable dryers, and thus weed 
out those which will be least economic. 

Final selection, of course, must then be made on the 
basis of contacts with manufacturers of dryers, who can 
provide actual tests and firm figures on dryer and accessory 
costs. 

Complete analysis of a specific drying problem ranges 
from conception of the need, to final selection of the 
dryer. It involves the following basic steps: 

1. Establish a reason for drying. 

2. Make a preliminary economic evaluation to justify 
further study of costs. 

3. Make a preliminary selection of potentially suitable 
dryers. 

4. Make a final dryer selection. 


Reasons for Drying 


There is scarcely a process industry which does not use 
some type of drying process, or have a potential need of 
drying to improve plant operation. Drying is often re- 
garded as a finishing step in industrial processes, yet it is 
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not uncommon to find it used also on raw materials o1 
intermediates for technical or economic reasons. 

There are many reasons why drying is employed in 
industrial operations: 

1. To reduce freight charges for long-distance shipments. 

2. To facilitate handling in subsequent process equip- 
ment such as conveyors, storage bins, etc. 

3. To recover valuable solvent for reuse back in the 
process. 

4. To achieve optimum capacity at other points in the 
process or reduce the consumption of fuel, reagents, power, 
etc., or other operating costs at these stages. 

5. To assure the keeping quality of the product during 
shipment or storage. 

6. To condition the material for such further treatments 
as screening, electrostatic separation, etc., which require 
dry material for maximum processing efficiency. 

7. To increase the market appeal and saleable value of 
the product. 

Once a good reason for drying has been established, the 
task of the engineer is twofold. He must select suitable 
drying equipment which will best integrate into the process 
as a whole. And he must evaluate the comparative ad- 
vantages and disadvantages of various alternatives from 
the standpoint of technical and economic feasibility. 

Before a final selection is made, it is almost always 
necessary to conduct pilot plant tests under conditions 
closely simulating those in an actual dryer of the type under 
consideration. 

However, before a detailed study of the problem is 
made, the engineer is often asked to prepare a preliminary 
evaluation of the situation in the absence of extensive 
experimental drying data. This is done to provide informa- 
tion which will serve as a basis for managerial decisions on 
the desirability of further study of the drying problem. 

If the material to be dried was formerly used in status 
quo, the economic justification for the proposed drying 
operation must first be determined. If drying constitutes 





DRYING ... 


a proposed step in a new process under consideration, it 
is also of initial significance to prepare rough estimates of 
operating costs and capital outlay requirements. ‘This 1s 
to establish the potential feasibility of manufacturing a 
competitively priced product. 

When the replacement of old depreciated drying equip 
ment in a going process for the use of supplementary drying 
equipment is being contemplated, the justification for dry- 
ing is already proved. However, in such instances careful 
consideration should be given to recent developments in 
drying: equipment to determine the possible advantages of 
new or improved drying techniques which could be incor- 
porated in the new installation. 

In any case, a drying problem should be studied with 
due recognition of the process conditions and limitations 
just proceeding and following the dryer. For example, the 
feed material may contain a substantial amount of free 
surface moisture which can be readily reduced by mechani- 
cal means such as filtration, compression rolls, centrifuga- 
tion, etc. Dewatering of the feed in this manner should 
nearly always be considered first, for it is usually cheaper 
to effect moisture removal by mechanical systems than by 
thermal systems. Especially when large quantities of free 
liquid are associated with the material. 


Sizing the Problem 


In making a preliminary economic evaluation of a dry- 
ing problem, the rapid estimation of installation and 
operating costs is the main concern. Preferably it would 


be desirable to establish such costs without undertaking a 
detailed performance analysis of specific dryers. The 
minimum amount of information which is needed for 
this purpose is as follows: 
1. General facts for the purpose of weight and heat bal- 
ance calculations 
a. Flow quantity of material to be handled in the 
diyer 
b. Initial and final moisture content of material 
c. Thermal and physical properties of solid, liquid, 
and gaseous phases 


ERNEST C. DYBDAL this month joins Walt Lapple and 

Bill Clark whom you met last month (Chem. Eng., Oct. 1955, 

Dybdal has contributed extensive data on costs and 

performances of dryers which Lapple and Clark integrated 
with their own material in 
preparing Part II of this re- 
port. Senior chemical engi- 
neer with Monsanto’s research 
and engineering division in 
Dayton, Ohio, Dybdal has 22 
years of industrial experience, 
first with Thomas and Hoch- 
walt Laboratories, Inc., and 
then with Monsanto when 
that company acquired the 
laboratories. He has a BS 
from Antioch College, and has 
authored several other articles, 
including one on process evalu- 
ation. 


p. 192). 


2. Evaporation requirements, Ib. of moisture/hr. 

3. Sensitivity of material to temperature 

4. Sensitivity of material to combustion gases 

5. Type of moisture associated with the material, i.¢., 
surface, internal, or combined moisture 

6. General characteristics of the material, such as: 

a. Particle size 

b. Corrosiveness 
c. Stickiness 

d. Abrasiveness 

7. Available sources of heat, fuel and power 

From the above information the answers to the follow- 
ing questions should be ascertained insofar as possible in a 
qualitative way: 

1. Temperature limitations—What is the highest per- 
missible temperature of the heating medium in keeping 
with limitations imposed by the material itself? 

2. Material behavior limitations 

a. Is the material difficult to handle in a wet state? 

b. Will the state of subdivision of the material re- 
quire that special allowance be made to prevent 
excessive dust losses? 

c. Will the drying rate be limited by internal diffu- 
sion of moisture? 

3. Construction limitations 

a. Are special materials of construction required for 
surfaces in direct contact with the material being 
dried? 

Is indirect heating a requisite in order to prevent 
contamination from products of combustion? 

. Are there any other extraordinary circumstances 
anticipated? 

Answers to these generalized questions will be extremely 
helpful in estimating installed costs and power require- 
ments as discussed later. 

For example, if the material is difficult to handle in the 
wet state, it may be necessary either to recycle a part of 
the dry product for conditioning the feed or to employ 
special mechanical precautions in material handling. In 
cases where internal diffusion of moisture is the control- 
ling factor in the drying process, larger dryers are normally 
required for a given evaporation capacity. If the material 
is dusty in nature, it may be necessary to employ high- 
efficiency cyclones to minimize product losses. All these 
factors related to material behavior tend to increase drying 
equipment costs. 


Temperature Level and Heat Demand 

Temperature is the greatest single factor influencing 
the unit capacity of the dryer. The temperature of the 
heating medium or the inlet temperature of the air ad- 
mitted to convection dryers should always be as high as 
possible without deleterious effects on the material. 

Lower temperatures may be employed, but it should 
be remembered that as a general rule the sensible heat 
losses in the exhaust gases are thus greatly increased. This 
is a result of the higher air flow which is consequently 
required in order to provide the necessary heat for evapora- 
tion. Fuel and power requirements would therefore be 
substantially increased, and the amount of dust elutriated 
from a given dryer would be greater. 
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DESIGN 


Equations for Calculating Required Exposed Drying Surfaces in Convection Drying — Table ! 


Above Critical Moisture Content 
1. Constant batch drying conditions 


hin (W; — W,) 
+ Ohe(le press t,) 
2. Variable drying conditions 
a. Adiabatic counter-flow dryer (R = 1) 





Ce 





Below Critical Moisture Content 


NF Wa F, 
44" FEL - © * F, 














«, Adiabatic intermittent dryer (R = 1 and complete mixing of charge assumed) 


1 








ate an( ij )a— “an (a=e)(a)(2) 


d. Non-adiabatic counter-flow dryer (R = 1) and/or slopes of operating and constant wet bulb temperature lines not equal) 


Gr H,ta 1 
Aen BM feet) 


where z = (D/G)(F; — F;), 


Solution involves the use of partial differential equations. 


e F.G Hyty 1 
i= “— — 
¥. [¥ ob D (Ha, ~ u)| (te ia t,) 


y = (D/G)(F. — F) 


dH, 





e. Non-adiabatic parallel-flow dryer (R = 1 and/or slopes of operating and constant wet bulb temperature lines not equal) 


G), Hts 1 
A. = he E its (a =” ;) dt 


where z = (D/G)(F: — F:), 





A, = FOr y ach 1 dH, 
he zs 
eg [Fs a £ (He — Mh) | 6) 


z = (D/G)(Fi — F.) 


Note: If the drying is limited to operation either above or below the critical moisture content, all values of F, following the integal 


or log signs become equal to F; or F;, respectively. 
For nomenclature see p. 183. 


On the other hand, it is frequently possible to reduce 
the heat losses to the stack by recycling part of the exhaust 
gases. This practice is also a means of controlling humidity 
which may be desirable for attaining a maximum safe 
drying capacity. 

When no temperature requirements are imposed by 
the material to be dried, higher temperatures may be used 
if they can be tolerated by the materials of construction. 
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Ordinary steel, for example, loses its strength rapidly at 
temperatures above 650°F. but may be used up to about 
1,000°F. provided that it is not subjected to undue me- 
chanical stress or a corrosive atmosphere. 

Fuel consumption in a drying operation is normally 
the most significant operating cost element. The heat 
requirements for a drying operation can easily (and best) 
be estimated on the basis of an over-all heat balance cal- 
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DRYING ... 


Critical Moisture Contents of Materials-—Table Il 


Characteristics 


Very coarse fiber 


Crystalline, granular, low po- 
rosity materials 
Coarse fiber, fine powders 


Fine fiber, amorphous and ho- 
mogeneous compressed ma- 
terials 

Discontinuous compressed, 
colloidal, and gelatinous ma- 
terials 


-——Organic Materials ——-—-—— 


Examples 


Wool serge, undyed 


Glutamic acid hydrochlo- 
ride (jn HCI soln.) 
Worsted wool, cellulose 
acetate, book paper, car- 
bon pigment 

Starch, sulfite pulp, sole 
leather 


Chrome leather, wallboard, 
gelatin 


Inorganic Materials 


Characteristics 


Coarse, nonporous materials 
larger than 50 mesh 
Crystalline, granular, rela- 
tively nonporous materials, 
intermediate particle size, 
50-325 mesh 

Fine crystalline, porous ma- 
terials 

Fine precipitates, amorphous 
and colloidal materials, pig- 
ments 

Extruded pastes, inorganic 
salts of organic compounds 


Inorganic salts of organic 
compounds, mordants, ad- 
sorbents 


Examples 
Quartz 


Salt, sea sand, mineral ores 


Niter cake fines, very fine 
sand, clay mixtures, subsoil 
Calcium carbonate, fine 
clays, Prussian blue 


Calcium and magnesium 
carbonates, titanium diox- 
ide, calcium stearate 

Zinc stearate, stannic tetra- 
chloride, silica gel, alu- 
mina hydrate 


Range of Critical 
Moisture Content 
%Water, Dry Basis 


3-5 


5-15 


15-25 


25-50 


50-100 


100-300 


culation. The heat supplied to a drying operation is uti- 
lized in providing the latent heat of evaporation, the 
heat losses by radiation to the surroundings, and the sen- 
sible heat necessary to raise the temperature of each sys- 
tem component to its exit temperature. For example, in 
the case of a dryer employing convected heat, it follows 
approximately that for an air-water-solid system 

Q = G(0.24 + 0.45H)(t, — t.) + (1 + r)[0.45D(M, — M2) 

X (t2 — ty) + DM, — M2) Az + D(Cp + M2) (tp — t,)] 

or 


Q =¢q + G(0.24 + 0.45H)) (4 — t) 


(1) 


(2) 

From an over-all moisture balance, 

= Pi -M) ow 
 fe—-H  #34,=—8, 

Eqs. (1) and (2) may thus be rewritten respectively as 

follows: 

Q = (w)(1 + r)[Ay + 0.45(t — ty) + (Cp + M2) 


tp—ty \ , (0244045, \( t-te 
x (aaa) +( i+R Yara) ] 4) 


(5) 


(3) 





g = Q — w(0.24 + osii)( 3 = ‘) 


where 


Specific heat of dry stock, Btu. /(Ib.) (F.) 

Feed rate of dry stock to a dryer, Ib. /hr. 

Flow rate of drying air stream, |b. dry air/hr. 
Humidity of drying air stream entering and leaving a 
dryer, respectively, lb. water/Ib. dry air. 

Total moisture content of feed material and dried 
product, respectively, Ib./lb. dry stock. 
Additional heat added within the dryer by steam tubes 
or other means, Btu./hr. 

Total heat requirement for dryer, Btu./hr. 

Radiation losses expressed as a fraction of the net heat 
transferred to the material being dried. 

Temperature of air entering heater, F. 

Dry bulb temperature of air entering and leaving 
dryer, respectively, F. 

Temperature of feed, F. 


te Temperature of dried product, F. 
w Evaporation capacity, lb. of moisture/hr. 
Ay Latent heat of evaporation at t;, Btu./lb. 


In any specific operation, fuel consumption is dependent 
on the method of dryer operation and the manner in which 
heat is applied to the system. The method of dryer oper- 
ation is often dependent on the temperature limitations 
imposed by the material being dried. 

Either constant temperature or concurrent adiabatic 
operation is practiced when the material is subject to heat 
damage after it is dried or even partially dried. Materials 
that may be injured by heat in the wet state are best dried 
in adiabatic countercurrent dryers because of the close 
regulation of product temperature automatically main- 
tained under constant wet bulb conditions. Once ter- 
minal dryer conditions have thus been selected by refer- 
ence to a humidity chart as previously discussed (Oct. 
1955, p. 193), fuel requirements can be closely and directly 
estimated by making the proper substitutions in Egs. 
(4) and (5), provided that heat is supplied by means of 
combustion gases. If an indirect air heater is employed, 
the fuel consumption may be greater by 50 to 100% or 
more due to increased heat losses. Values of r, the radiation 
losses, may be as low as 3% and as high as 10% or more 
depending on the type of dryer and its insulation. 


Sizing the Dryer 


For preliminary estimation of dryer size Table I lists a 
number of theoretical equations by which, for various 
methods of drying, it is possible to calculate the approxi- 
mate heat transfer or drying surface between material and 
drying medium that is needed to accomplish drying under 
the specified conditions of (1) material dried per unit 
time; (2) moisture removal per unit time; (3) air flow 
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rate; (4) initial air condition and temperature; and (5) final 
air condition and temperature. (The method of deriving 
these equations is shown in the Derivation section, pp. 
182-5.) Then, having the estimate of drying surface, it is 
possible to estimate the sizes of various types of dryer, 
and hence the dryer cost. 

Although dryers are generally not designed wholly on 
the basis of theoretical considerations, theory is a useful 
tool for many reasons: 

1. To determine the effects of different methods of 
dryer operation and establish the optimum practice for 
achieving the desired results in the dryer under study. 

2. To estimate the effects of changing operating condi- 
tions on the capacity of existing dryers. 

3. To correlate results from pilot plant drying studies 
by comparing theoretical requirements for exposed drying 
area or retention time with observed values. 

4. To serve as a means of evaluating relative equipment 
sizes and costs when preparing high-spot comparisons of 
potentially suitable dryers as a preliminary to the final 
selection of a dryer for a given service. 

5. To serve as an approximate basis for the development 
and design of a new type of dryer when existing models 
are unadaptable. 

Before going ahead with the preliminary calculations on 
dryer sizing, it is always helpful to dry a sample of the 
material in laboratory equipment to determine its handling 
characteristics, rough drying rates at various thicknesses, 
and approximate range of critical moisture contents. Such 
a test will not be very accurate unless it closely simulates 
conditions in the full-scale dryer, but the information it 
will afford will be better than an outright guess. 


Using the Theory 


In order to employ the theoretical equations in Table I, 
it is required that the following basic information be 
established: (1) Terminal conditions of the dryer; (2) 
local or over-all heat transfer coefficients; and (3) critical 
moisture content of material being dried. 

The terminal conditions of the dryer are selected to 
comply with the temperature limitations of the material 
being dried and the relative humidity which can be 
tolerated in the exhaust gases. 

The heat transfer coefficient varies with dryer design, 
the manner by which heat is therein transferred and/or 
the directional flow rate of the heating medium. Eqs. 
(21), (22), and (23) in the Derivation section apply 
where air flows over and through the drying solids. 

In the case of indirect drying, values of over-all heat 
transfer coefficients for use in the general heat transfer 
equation O = UAAT are not as easily predictable but some 
generalizations can be made for ordinary temperature con- 
ditions. The coefficient may be on the order of 1 to 5 
Btu./(hr.) (sq.ft.)(F.) if the material is not agitated or 
if the walls of agitated dryers become caked. For indirect 
rotary dryers and other drying equipment provided with 
moderate agitation (2-25 rpm. in the case of screw con- 
veyor dryers), the heat transfer coefficient will range 
from about 5 to 15 if the dryer walls are maintained 
reasonably clean. Values from 15 to 25 may be realized 
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at higher degrees of agitation (25-200 rpm. in the case of 
screw conveyor dryers), and values up to 50 might be 
achieved if positive scraping action is provided. 

At temperatures higher than ordinary steam temperature, 
the coefficient in general may be substantially improved as 
a result of increased heat transfer by radiation. 

The critical moisture content is essentially a function 
of many physical and chemical characteristics of the ma- 
terial itself and can not be determined quantitatively with- 
out resorting to actual drying tests. However, for the pur- 
pose of making very preliminary design calculations, an 
attempt has been made to formulate a system of classi- 
fying critical moisture contents on the basis of the general 
characteristics of the material being dried—Table II. 

It should be remembered that the critical moisture 
content of a given material is not necessarily a constant but 
may also vary with the drying rate and the thickness of 
the material. The greater the drying rate and the thicker 
the layer of the material being dried, the greater is the 
moisture gradient within the material. Critical moisture 
conditions may thus be reached on the surface at higher 
average moisture contents of the material. 

In obtaining the theoretical relationships in the Deriva- 
tion section, it was assumed that the temperature of the 
stock was held within narrow or known psychrometric 
limits in the absence of radiation losses. In practice, the 
stock must first be heated up to evaporation temperature 
before drying takes place at an appreciable rate. Drying 
will then commence with a slight temperature rise until 
a low moisture content is achieved. Before this point is 
attained, drying is generally discontinued unless an excen 
tionally dry product is desired. In the latter case, the 
temperature of the material is permitted to rise to the 
desired level. 

For the sake of simplicity in the preliminary calcula- 
tion of area requirements for exposed drying surface, the 
following procedure is thus suggested in the cast of con- 
vection drying on a continuous basis. 

1. Select the terminal conditions of the dryer on the 
humidity chart. 

2. Assume the absence of preheating, radiation, and 
superheating effects. 

3. Calculate the value of air flow rate, G, from Eq. (3). 

4. Calculate the appropriate value of the heat transfer 
coefficient (Fqs. (21), (22) or (23) in Derivation ¢ec- 
tion). 

5. Estimate the critical moisture content from Table II 
or preferably on the basis of an actual drying test if possible. 

6. By means of appropriate equations presented in 
Table I, calculate the required drying surfaces where 
A, = A, + A;,. These equations apply for through-circula- 
tion drying as well as for cross-circulation for drying. 

The first equation is limited to drying under constant 
conditions: constant stock temperature, air temperature, 
humidity, velocity and direction. Some of these conditions 
may well vary, however, in normal drving practice. For 
instance, air temperature and humidity will change, 
especially in continuous operation. Hence, Eqs. (2a) to 
(2e) are the most generally useful. 

Eq. (2c), for adiabatic intermittent drying, applics to 
most commercial batch drying by convection. 
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7. Correct for preheating, radiation, and superheating 
effects by multiplying the area A, calculated in the pre- 
vious step by the following factor J, which is a semi-quan- 
titative but reasonable expression deduced from Eq. (1): 

ly Cr +Fdtp —t) 

y=a+onf- + | 

Ap Ap(Fi — F2) 
where A, = Latent heat evaporation at t,, Btu./Ib. 

Specific dryer design requires that a proper selection of 
gas velocity be made and that the solids hold-up capacity 
or retention time requirements be estimated. For cross- 
circulation dryers, normal velocities are from 4 to 6 ft./sec. 
If the dusting tendency of the material is great, the super- 
ficial velocity, particularly at the point of discharge, is 
maintained at a substantially lower level of 1-2 ft./sec. 

In the case of pneumatic conveyor dryers, gas velocities 
equal to about twice the free-settling velocity of the 
largest size particle are generally employed. Actual veloci- 
ties may range from 50 to 200 ft./sec., but for rough 
estimating purposes a value of about 75 ft./sec. seems to 
represent a reasonable average.’ Solid-to-gas loadings are 
normally of the order of 0.5 to 1.0 Ib. solid/Ilb. gas 
although values up to 2.0 or more might be tolerated 
depending on how well the system is designed and on the 
nature of the material being handled. 

In the case of fluid-bed dryers, the minimum velocity 
required for good fluidization may be closely predicted by 
the empirical relationship: 

V. =0.1V, (7) 
where V,, = superficial gas velocity, ft./sec., and V, = free- 
settling velocity of the average size particle, ft./sec. 

If S is equal to the surface available for drying expressed 
in sq. ft./cu. ft. of dry stock volume, it follows that 


(6) 





Volumetric hold-up = A,/S cu. ft. (8) 
or 
Weight hold-up = p,A,/S lb. of dry stock (9) 


where p, = bulk density of the dry granular bed, Ib./cu. 
ft. It should be noted that the above calculations of 
weight holdup are necessary only for continuous operation 
since in batch operation the size of the batch is synony- 
mous with weight holdup. 

In continuous cross-circulation drying the determination 
of S, the surface area presented by each cubic foot of solid 
being dried, requires that a selection of a value for bed 
thickness be made in keeping with the critical moisture 
content used in the drying calculations. 

In suspended solids drying and through-circulation dry- 
ing, thickness of the bed has little signficance except as it 
affects pressure drop and power costs. But in cross-circu- 
lation drving, thickness of the bed of material being dried 
may be all important to the rate of drying. It may affect 
the critical moisture content—and the extent of drying 
possible at a constant rate. It may also alter the rate of 
drying in the falling rate zone. 

Once factors affecting the drying rate are established, bed 
thickness is implicit in the conditions prescribed by the 
engineer for batch drying: so much water to be evaporated 
in a certain amount of time from a certain amount of 
material (which must present a certain area to the drying 
medium). However, in continuous drying the thickness 


Drying Equation 


Constant-Rate Period 


Heat and mass transfer balances constitute the basis for drying 
calculations. It is the relatively thin and stagnant film of air 
separating a stationary surface ti the adjacent current of air 
that restricts the vaporization of moisture into the air stream 
or the transfer of heat from the air streams to the drying surface. 
These transfer operations can be expressed in the form of a 
rate equation: 


Rate = Driving force / Resistance 


In the case of heat transfer the 4 force is the tempera- 
ture drop across the air film, whereas for mass transfer it is 
the vapor pressure gradient. The higher the inequality of 
temperature or vapor pressure, the greater the rate of drying. 
This rate of drying is, of course, also directly proportional to 
the area of exposed drying surface. Thus, when dealing with 
through-circulation drying systems, it is obvious that the drying 
rate for a given weight of solid varies inversely as some function 
of particle size. 

With reference to the constant-rate period of drying, the 
above statements may now be formulated into quantitative 
expressions as follows: For mass transfer, 


dw w _ OP _ P.- Pe (1) 
a ese” “ae > i/k, 
Or w= k,A(P, = P) (2) 


For convenience in drying calculations, the driving force in 
the rate equation is usually expressed as the humidity difference, 
H, — H.. At ordinary temperature conditions, the partial pres- 
sure of water vapor is small in comparison with the total pressure 
and it thus becomes possible to transform equation (2) into the 
desired approximate form as shown below: 

By definition, 
H = 18P/(29(1 — P)} (3) 


or a ximately, 
- H = (18/29)P (4) 
Therefore, 


w = (29/18)k,A.(H. — He) (5) 
w = k,'A.(H, — Ho) (6) 


or 


and 
Ao iW m 
© k6(H. — He) 


For heat transfer, 
(a) Convection 


i ee 
ee Jk. 


q= he A(te ais t,) 
(b) Conduction 


q = (k/x)A(tn — t.) 
(c) Radiation 


q = eh, A(t, — 1.) 





__ 0-173{(¢-/100)* — (t,/100)*) 


h, t, — t, 
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Derivations 


The latent heat of the diffusing vapor stream is \.w, which 
can be approximately equated to the sensible heat transferred to 
the surface as shown below: 

Aw = Ak'A-(H, — Ha) 
= hAc(te = t,) + ch, Ac(t, ae ts) + (k/x)Ac(tr ane ts) (15) 


r 
(1/R)(A./c.)(H, — Ha) = (ta — te) + e(lte/hed (te — t) 
+ (k/th.)(t%— +t) (16) 


where 


R = h./ky'c, (17) 


For air-water vapor mixtures it has been empirically determined 
that the psychrometric ratio, R, is substantially equal to unity. 
In this case, the ratio, he,/k,’, is thus equal to c., where c. = 
0.238 + 0.45 H,, and an average value for this ratio is about 
0.26. For this system in the absence of radiation and conduc- 
tion effects, equation (16) may then be rewritten as follows: 


.(H, - H,) - Ca(te oP t,) = (he/Rg’) (ta * ts) (18) 
and A, can be expressed as 


.(W esi W:) 
~tahelte = n) seas 


since, at equilibrium, AK,’ (Hs — He) = he (te — te). Eq. 
18 demonstrates the reason why the adiabatic cooling lines and 
the constant wet-bulb temperature lines on the humidity chart 
for air-water vapor mixtures coincide for all practical purposes. 
Once an appropriate value for h. is established, Eq. (16) or (18) 
can then be employed to approximate H, and the surface tempera- 
ture, t., by a series of trial and error calculations or by graphical 
methods in conjunction with the use of a humidity chart. 

If no experimental data on the psychrometric ratio for a 
given system are available, the value of R can be estimated from 
the following relationships: 

he _ (1/D,M a) + 21 


8 Flee ~~ Galbn) $21 (19) 


A (460+4)" fi 7 1 
D, = 0.00943 Waa + Vz) qu: — Me (20) 


For many organic liquids the value of R may range from 1.5 
to 2.0. 


Analogy Between Heat and Mass Transfer 


There is a direct analogy between the film coefficient of 
heat transfer and the film coefficient for diffusion. Both are a 
measure of the degree to which a particular transfer operation 
is inhibited. Both vary inversely with the thickness of the air 
film. The thickness of the film of air and consequently the 
drying rate are dependent on the direction and the velocity of 
the air stream over the surface. 

oo ait flow parallel to the plane surface it has been found 
that 


h. = 0.0128(V p)** (21) 
For air flow normal to the drying surface, 


he = 0.37(Vp)?* (22) 
In the case of through-circulation air drying 


D,Vp 
M 


(Re = > 350) 


h. = [0.37¢,(V p)**9(1 — e)]/D,°" (23) 
For air flow parallel to a surface, it will be noted from equa 
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Nomenclature 


Drying area, sq. ft. 

Area of stock exposed in constant-rate period, sq. ft. 
Area of stock exposed to drying in falling-rate period, sq. ft. 
Humid heat, Btu./(Ib. dry gas)(F.) 

Feed rate of dry stock to dryer, Ib./hr. 

Gas diffusivity, lb.-moles/(hr.)(ft.) 

Average particle diameter, ft. 

Porosity, volume of void space/total volume of dry stock 
M — M., free moisture content, Ib./Ib. dry stock 

Free moisture content at critical point, lb./Ib. dry stock 
Free moisture content of feed material, Ib./Ib. dry stock 
Free moisture content of dried product, Ib./Ib. dry stock 
Flow rate of drying gas stream, Ib. dry gas/hr. 

Absolute humidity of air, Ib. water/Ib. dry air 

Humidity of drying gas stream, Ib. vapor/Ib. dry gas. 
Humidity of drying gas stream in contact with material at 
critical moisture content, Ib. vapor/Ib. dry gas 

Saturated humidity at wet-bulb temperature, Ib. vapor/ 
Ib. dry gas 

Humidity of drying gas stream entering dryer, Ib. vapor/ 
Ib. dry gas 
Humidity of drying gas stream leaving dryer, lb. vapor/ 
Ib. dry gas 

Local convection heat transfer coefficient, Btu./(hr.) (sq. 
ft.)(F.) 

Local radiation heat transfer coef., Btu./(hr.)(sq. ft.)(F.) 
R./F., a function of the constant drying rate 

Thermal conductivity of a solid body, Btu./(hr.)(sq. ft.) 
(F./ft.) A 

Coefficient of mass transfer, based on partial pressure 
difference, Ib./(hr.)(sq. ft.) (atm.) Fa , 
Coefficient of mass transfer, based on humidity difference, 
Ib./(hr.) (sq. ft.) (Ib. vapor/Ib. dry gas) 

Thermal conductivity of a mixture of gas and vapor, 
Btu./(hr.)(sq. ft.) (F./ft.) 

Total moisture content, Ib./Ib. dry stock 

Molecular weight of non-condensable gas 

Molecular weight of pure vapor 

Total moisture content at critical point, lb./lb. dry stock 
Equilibrium moisture content, Ib./Ib. dry stock 

Vapor pressure of pure liquid, atm. 

Partial pressure of vapor in drying gas stream, atm. 
Vapor pressure of pure liquid at wet-bulb temperature, atm. 
Rate of heat flow, Btu./hr. 

Psychrometric ratio, h./K,’ Cc, ; 

Rate of drying during constant-rate period, Ib. /(hr.) (sq. ft.) 
Dry bulb temperature of drying gas stream, F. 

Dew point of drying gas stream, F. 

Temperature of a source of conductive heat, F. 
Temperature of a source of radiating heat, F. 
Temperature of wet surface, F., or the wet bulb tempera- 
ture which is equal to the adiabatic saturation temperature 
only if R = 1 

Wet bulb temperature at inlet conditions of dryer, F. 

Wet bulb temperature at outlet conditions of dryer, F. 
Dry bulb temperature of gas entering dryer, F. 

Dry bulb temperature of gas leaving dryer, F. 

Over-all heat transfer coefficient, Btu./(hr.)(sq. ft.)(F.) 
Velocity of gas flowing over drying surface or, for through- 
circulation drying, the superficial gas velocity, ft./hr. 
Molecular volume of non-condensable gas (p. 538, Perry’s 
Handbook, 3rd. Ed.) 

Molecular volume of condensable vapor (p. 538, Perry’s 
Handbook, 3rd. Ed.) 

Weight of free water present in stock, Ib. 

Weight of dry stock, Ib. 

Initial weight of free water in stock, Ib. 

Final weight of free water in stock, Ib. 

Vaporization rate, lb./hr. 

Distance in direction of flow of heat by conduction, ft. 
Emissivity, dimensionless 

Drying time for constant-rate period, hr. 

Drying time for falling-rate period, hr. 

Finite vapor pressure difference, atm. 

Temperature difference, F. 

Density of air stream, Ib./cu. ft. 

Viscosity of air stream, Ib./(ft.)(sec.) 

Latent heat of evaporation at t,, Btu./Ib. 
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Drying Equation Derivations, continued 


tion (21) that the drying rate can theoretically be increased 75% 
by doubling the air velocity. Eqs. (22) and (23) show that, in 
general, higher drying rates are also obtainable when air is 
blown perpendicular to the surface or passed through a bed 
of subdivided solids. 


Falling-Rate Period 


From qualitative discussions, p. 193, Chem. Eng., Oct. 1955, 
it is evident that the drying rate during the falling-rate period 
may be a complex function of many factors which may or may 
not be interrelated. However, in the majority of drying applica- 
tions it has been found that the combined effect of the various 
factors is a linear function of the water content of the material. 
Therefore, the rate of moisture removal during this period of 
drying can usually be expressed with reasonable accuracy as 

dW/A,d0; =—K(M — M,) =—KF (24) 

That portion of the curve representing the falling-rate period 
may actually have a curvature concave upwards or downwards 
but in general will approximate a straight line relationship. Under 
constant drying conditions, Eq. (24) can then be integrated 
as follows: 

dW /A, de; =—KF 
K = R./F. 
dW = W.dF 
—dF/F = (R.A;/F.W«) a0; 


FWe [":aF _ PWe, 
F, F 6;R. 


F, 
Ay =— “OR. 
he(te — ts) 
Ly 


” Pe 
R. = k,'(H, — H.) = 
Fy 


In Ps 


Ap = We 
gl OE Oshe(te — t,) 


Variable Drying Conditions 


Certain equations to follow will be presented for variable 
drying conditions which are frequently encountered in practice 
or are readily amenable to treatment by applying the equations 
for constant drying conditions to a differential section of the 
dryer and integrating them between known limits. Algebraic 
solutions can be worked out for those cases in which the operating 
line is coincident with a constant wet bulb temperature line. 
Other situations can best be treated by graphical integration, 
since the driving force then becomes a function of two variables, 
H, and H., which cannot be readily expressed in terms of one 
or the other. The various cases considered are as follows: 

1. Adiabatic Counterflow Dryer (R = 1) 

2. Adiabatic Parallel Flow Dryer (R = 1) 

3. Intermittent Adiabatic Dryer (R = 1, and complete mixing 
of the charge and operation above the critical value of moisture 
content assumed). 

4. Non-Adiabatic Counter Flow Dryer (R = 1 and/or slope 
of operating line not equal to that of constant wet bulb tempera- 
ture line). 

5. Non-Adiabatic Parallel Flow Dryer (R = 1 and/or slope of 
operating line not equal to that of constant wet bulb tempera- 
ture line). 

As an example of a typical derivation, the case of the adiabatic 
parallel flow ae will now be considered in detail for a system 
having a psychrometric ratio of unity. Pertinent conditions within 
the dryer are indicated diagramatically as follows: Section I to 


Critical moisture conditions 
(He) and (Fe) 
\ 


\ 





Air in (H,) Air out (H,) 
6 ee > 


° }————> 
Feed in (F,) F “a. 
‘d Ag P 


- Constant rote 
drying 


-+- Falling rate> 
drying 








the left of the dotted line represents the zone in which the 
moisture content of the material is above the critical value and 
for simplicity it will be assumed that the material enters this 
zone at its wet bulb temperature. The rate of drying at any 
point in this section of the dryer can now be represented by 
the differential form of Eq. (6): 

dw = k,'(H, — H,) dA. (31) 
However, dw is equivalent to GdH., the amount of moisture 
picked up by the air, and hence 

G 


G f{*% a ~G, H-m 
ky Jy, He—H.” &' " HH. 


From a water balance over Section I, it follows that 
H,. = H, + (D/G)(F; — F.) 
Eq. (32) can thus be rearranged and expressed as follows: 


G 1 


A.= (32) 


(33) 


A. = (34) 


3,7 1D (RF. 

ce (zr — i; 

For Section II, where the moisture content of the material 

is less than the critical value, Eq. (25) can be rewritten and 

combined with Eqs. (26) and (30) to represent the differential 
drying rate as shown below: 


dw 


ko'(H, — Ha)F ,, 
diy - —dAy 


F. (35) 


=—dw =— 

ree 
k,'(H, — H.)F 
From a water balance over the section between the point in 


question and the end of the dryer, 
F = F, + (G 'D)(H, —_ H,) 


dA; = dH, (36) 


(37) 
Therefore, 

tae FG 
‘ko (H, — Ha)[F2 + (G/D)(He — H,)) 


FG {1% o . 
H. (H, — H,)(F2 + (G/D)(H2 — H,)) 


"8 | 


Fa 
k,’ 

F, }- (G/ D)(H, 
H, — H, 


dA; = dH, (38) 


A; = dH, (39) 


Ay = 


l 
E +. (G D)(Az > H,) 


x In Ma) 
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7), it follows that 

F, = F, + (G/D)(H: — He) (41) 

H. = Hz — (D/G)(F. — F:) (42) 
Also from an over-all water balance, 

H, = H, + (D/G)(Fi — F2) (43) 

The latter three equations may be combined with Eq. (40), 
which then will take the following form when integrated between 
the indicated limits: 


; l 
> alee Fi G/(H-H 
a n( Fr +) 
[ Sa = ( ts) 
F, G\H—- MM; 
x In Fel D/ Fick: (44) 
GER) 
Rearrangement and substitution of Eq. (18) will yield the fol- 
lowing forms of Eqs. (34) and (44): 


From Eq. (3 


or 


J G PRR ME tebe 
As - on () In a D (= B+) = (45) 
G R ( Cs 
yp | Se 1 ty Le 
Ay = GR ( ‘-) PF, Me G ty a &) =) 
me SD ( F, ( % 
1 B(ERY ENS) 
G h=- te , R Ce ies (46) 


mit. 


rE. r= fs) 5) ~) 
ih fa oo (3 ei 


The latter forms of the integrated drying equations are some- 
what more convenient and accurate for use in the higher tem- 
perature ranges in particular. 

A summary of the drying equations for different methods 
of dryer operation is given in Table I. In practice, it is possible 
that a given material may be subjected to drying only above or 
below its’ critical moisture content. Separate equations have 
thus been presented to cover both zones of a operation. 
However, it should be pointed out that if only one zone is in- 
volved, the values of F., other than that which is contained ahead 
of the integral signs or the logarithmic terms, become equal to 
F, or F; depending on whether the drying operation takes place 
above or below the critical moisture content, respectively. 


Constant Temperature Drying 

One additional case of a specific type of dryer operation is 
worthy of mention in that it can be represented by an algebraic 
expression with reasonable accuracy. This case involves constant 
temperature drying (via addition of heat to air to replace that 
used to vaporize the water) with reference to an air-water vapor 
system. The following equation can be developed for this method 
of operation above the critical moisture content on the assumption 
that the saturated humidity vs. temperature curve can be closely 
approximated by a quadratic equation over a range of wet bulb 
temperatures from 70 F to 140 F: 


A, = 0.055 (2) i. -@Qk2—e 4, = | (47) 

c te — tes 
where t.: and t.s designate the wet bulb temperatures corre- 
sponding to the humidity of H, in the inlet hot air stream 


and the humidity of H: + (D/G) (F: — F;.) in the exit air 
stream or stack gases, respectively. 
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is chosen independently of the calculation of the area to 
be exposed and is expected to insure the desired perform- 
ance. 

If the material is placed too thickly, such that the actual 
critical moisture is greater than that assumed or the falling 
rate plot is concave upwards rather than a straight line, 
then more time or more area, among other things, will be 
needed to accomplish the drying. 

Critical moistures may be estimated for drying calcula- 
tions but the engineer should be aware of the effect such 
factors as thickness, humidity and air velocity have on 
these moistures. Even the simplest drying tests, to deter- 
mine roughly the variation of critical moisture with thick- 
ness, will greatly increase the reliability of all subsequent 
calculations. 

The engineer should also bear in mind that even though 
the selected thickness and the calculated area give the 
expected performance, it may well be possible to increase 
the thickness of the bed without increasing, in as great a 
degree, the area necessary for drying (because critical mois- 
ture and falling rate are less influenced). The net effect is 
that the same drying surface will permit the drying of more 
material, all else being equal. 

In through-circulation drying, S would correspond to the 
total particle surface per cu. ft. of dry stock volume. For 
non-spherical particles, the value of S in this case can be 
estimated by means of the following relationship: 

S = 6(1 — ¢)/¢D> (10) 
where e = porosity, that is volume of the void space/total 
volume of dry stock, and ¢, = shape factor, dimensionless. 

Some typical values for fixed bed voidage or porosity, 
and shape factor are summarized in Tables III and IV, 
respectively, as reported in the literature. Finally, the 
nominal retention time—weiglit holdup/D—is given by 


Retention time = p,A,;/DS hr. (11) 


Once the question of allowable gas velocity and holdup 
or retention time has been settled, the proper size of the 


Fixed Bed Voidage or Porosity (e)—Table Ill 


Material Size Range e 


Anhydrite ... 20-100 mesh 0.37-0.44 
Berl saddles 0.6 cm. 0.69-0.83 
Catalyst pellets. . . . Length = diameter 0.32, lower limit 
. 20 mesh 0.41 
Under 120 mesh 0.32 
. 0.56 em. side 0.34-0.45 
¥ in. dia. x ¥%y in. long 0.43-0.48 
VY in. dia. x % in. long 0.36-0.41 
¥% in. dia. x ¥g in. long 0.39 
Very wide range of sizes 0.20, lower limit 
0.47 cm. dia. x 0.48 cm. 0.38-0.43 


Pe SS, carats 
Prism, hexagonal 
Quartz, broken WV in. 
Sand, coarse 20-30 mesh 

coarse, flat particles.. 20-30 mesh 

100-150 mesh 

flint, flaky 60 mesh 
Silica powder 2-80 microns 
Slate, black powder... 2-80 microns : 
Spheres . Uniform size (any dia.) 0.35-0.42 
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Shape Factor (¢.)—Table IV 


Material 
Perfect spheres... . 


Nature of Grain 


Nearly spherical 
Tungsten powder... 
Flue dust....... 
Sand. . 
Sand... 
Sand.. 


Pulverized coal ve 


Fused, spherical 
Rounded 

. Angular 
All types, avg. 


Flint sand... . 
Crushed glass... 
Natural coal dust 
Wilcox sand. . . 
Flue dust. . 

Flint sand... . 
Fusion fibers. . . 


. Jagged 
. Jagged 
(up to ¥ in.) 
. Jagged 
.. Fused aggregates 
. Jagged flakes 


. Flakes 
Arnould's wire spirals 
Berl saddles 


drying chamber must be determined to comply with these 
limitations. In the case of batch drying, a proper selection 
of cycle time must also be made. This choice may be 
dependent on process limitations ahead of or after the 
drying step, or it may come from an economic considera- 
tion of what condition yields the lowest total operating 
cost. Most important of all, the dryer selected must assure 
satisfactory performance with minimum operating inter- 
ruptions, 

The exact method of translating A,, the area which must 
be exposed to drying, and the allowable gas velocity and 
retention time into characteristic dryer dimensions varies 
with the form, shape or arrangement of the type of dryer 
under consideration. This method may involve a relatively 
simple calculation—as for a cabinet or tunnel dryer in 
which material presents a nearly constant surface to the 
drying medium and retention time is controlled rather 
simply by mechanical means. Or it may be a complex 
reiationship—as for a rotary dryer in which rotational 


speed, pitch of the dryer shell, the action of lifting flights 
(which disperses the solids in the drying medium), and 
other variables, all affect performance. 

Sometimes a calculation of the exposed drying surface, 
A,, may be bypassed, as in designing a fluid bed dryer. A 
necessary air volume is calculated from heat balances and 
a necessary air velocity to obtain fluidization (thus insur- 
ing contact of the total surface of all particles by the 
drying medium) is arrived at. Finally, a drying chamber 
diameter is determined which will permit the desired air 
flow and at the same time obtain the minimum velocity 
for fluidization. Curves relating diameter to cost can then 
be consulted. 

Even in the case of the fluid bed dryer the area may 
ultimately have to be reckoned with, however, for the 
area, together with S, the available surface per cubic foot 
of material, determines the necessary retention time of the 
solids in the drying medium. The diameter, which was 
calculated in or cr to size the dryer and determine its 
cost, may permit enough air at sufficient velocity to carry 
water away. But the water may not be readily available, 
the internal moisture may not be diffusing rapidly enough 
to the surface of the suspended particles to take advantage 
of the drying medium’s capacity. If this is the case, then 
either the particle size must be reduced to increase dif- 
fusion or, if this is not possible, the retention time in- 
creased. The latter adjustment may require higher feed 
rates and/or a larger fluid bed to insure longer contact 
time between drying solids and drying medium. 

At any rate there are many courses to follow in project- 
ing calculated values to a specific dryer size and design, 
for there are many kinds of dryers. To bridge this gap in 
detail for all the different kinds of dryers would entail a 
lengthy discussion beyond the scope of this report. 


Estimation of Costs 


Costs of drying operations vary over a considerable range, 
from about 0.03 to 3¢/Ib. of product, depending on the 
type of drying treatment used and the capacity involved. 
The chief items going to make up these costs are the fixed 


For Estimating Installed Cost of Dryers - Table V 


. Fob. cost 


From previous experience, from manufacturers’ estimates, or from curves, tables, 


data, and theory in this article and other literature. 


. Taxes 2% of fob. cost. 
. Insurance 

. Freight 

. Space occupied 

. Labor of installation 

. Materials for installation 

. Indirect construction expense 


. Contingencies 


50% of item (6). 


SON AO WH & W ND 


Estimate for each case or use 


Negligible compared to other costs. 

[0.0139 + (0.0000418 X miles)] X fob. cost for mild steel construction. 
Negligible for outside installation. 7% of mild steel fob. cost for inside installation. 
Estimate for each case or use 150% item (7). 


67% item (6). 


122% of items 1, 5, 6, and 7. 


(Do not include item (5) unless new construction is necessary.) 


— 
o 


. Contractor’s fee 


15% of items 1, 5, 6, and 7. 


(Do not include item (5) unless new construction is necessary.) 


Total = 123 to 153% of fob. cost + 230 to 265% of labor of installation. 


] § 6 
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© Tray = includes insulated aluminum pone! ion on a steel framework, byilt-in 
rocks, steam heating coils, fon, end moter; but does not include temperature controls. 

© Truck ~ includes insul panel ion on o steel framework, steam 
heating coils, fon, motor, and automatic temperature control; but does not include trucks. 

© Tray = includes fan, motor, and heoter. Ref. 1. 

& Truck = includes fon, motor, and heater. Ref. 1. 
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© Includes insulated aluminum ponels on steel f hk inless steel ing apron, 
© Double-drum — includes valley feed and doctor knife assemblies, rotary steam ond woter ‘steom heating coils, fons, motors, drives, and outomatic temperature controls. 
joints, end scropers, ond side conveyors or chutes. B Includes fans, motors, heaters, temperature control, on. other ouxiliories. Ref. 1. 
© Single-drum — includes dip feed pon and doctor knife assembly, rotary steam and water 
joints, end scropers, and side conveyor or chute. - 
VY Double-drum — includes galvanized conveyors and vapor hoods. Ref. 1. 
© Double-drum — includes motors ond feed conveyors. Ref. 4. 
4 Single-drum — includes motors and feed conveyors. Ref. 4. 
X Vacuum single-drum — includes motors ond receivers. Ref. 4. 
The curve for stmospheric equipment is approximote for single-drum, double-drum, 
ond twin-drum. The curve for vocuum equipment has been derived from single-drum doto, 
but probably con be applied to ony vocuum drum equipment. 
If the drum is chrome plated, odd $24/sq, ft. for drum oreos below 185 sq. ft. Add 
$36.50/sq, ft. for greater ores. If voriable speed motor drive is included, odd 10%. 
Multiply f.0.b. cost by 2 for o rough estimate of instolled cost. 
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DRYING ... 


charges such as depreciation, insurance, taxes and interest; ~~ Dollars Cost (installed) 
and the direct operating costs such as fuel and power, 900,000 Pia | 
operating labor, maintenance and other utilities. 500.000'_/Turbo- 
A number of these factors are ordinarily estimated as a Gime ere oe 
percentage of installed cost, so our first task is to get on 300,000/— | except heoting system) | 
to the estimation of dryer fob. and installed costs. We ae | || 
have already discussed the listing of dryers capable of 100,000|—|-+ | 
handling the material (Part I), and found how to esti- 
mate fuel needs and necessary drying surface. We can 33:888 | 
determine roughly how large a dryer of each suitable type 30,000} — 
is needed to provide this surface. The remaining problem, 20,000 | 
then, is to eliminate the high-cost dryers by a comparison 10,0001 —~us rf iis 
- 
|! 
| 














| | | 
| 








of the economic factors for each. 
3.000 
400 


3,000 
Dryer Cost 2,000 
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As a first approximation of dryer cost it has been found 1,000L_, nie to in ‘54 | | 
possible to correlate cost with heating medium temperature 406080100 200 500 1900 2900 5000 10900 20000 
and evaporation capacity. From earlier discussions it can Net Drying Area, sq.ft. 
be inferred that dryer cost varies in a general way inversely 
as the temperature of the heating medium and directly Top curve is for type 304 stainless steel construction, the middle curve is for 

5 3 " é : , ¢ aluminum, and the bottom is for steel or steel and transite. All curves include variable 
with evaporation capacity. This conclusion has been veri- speed drives, totally enclosed motors, ond insulotion. 

3 . ape ‘ ‘ . Add 20-30% for internal heaters and 10-20% for external heaters. 
fied by plotting the ay ailable cost data on . all ty pes , of Dryers with less than 400 sq. ft. of drying area are package units and are shipped 
dryers against the ratio w/T. The following equation completely assembled for indoor installation. They require no foundations and can be 


ai ] 7 placed on ordinary flooring 
results: Dryers with more than 400 sq. ft. of drying area must be erected in the field. Add 
C= 3,000(1 + w/T) (I/ 100) (12) 20-30% to the curve for foundations and erection charges. 


Costs shown for drying areas above 6000 sq. ft. are for outdoor installations. For 
where C is installed cost in dollars covering the dryer and cams with 500 10 6000 sq. ft of drying orea, odd approximately 20% to 
auxiliaries, with foundations and erection, but no dewater- Deis tame een Ca 
ing equipment, steam generation-equipment, secondary dust 
collectors, or building; w is the evaporation capacity, Ib. Dollars Cost (fob.) 
moisture/hr.; T is air inlet or heating medium temperature, 4 
F.; and I is the Marshall & Stevens Equipment Cost Index 200,000 BEE IM eS, 
for the chemical industry (185.7 for Dec. 1954). Direct Rotary 

Eq. (12) is approximately correct for normal situations, (with ouxiliories) 
but the costs thus calculated should be adjusted from 100,000 ns gare 
0 to +20% depending on the anticipated limitations of 00,009 
material behavior. Furthermore, the cost should be 60,000 
increased by about 70-90% if indirect drying is necessary, 
80-100% if clad steel or special alloy-steel construction is 
required, and 10-15% if abrasion-resistant steel must be 
employed. 


Since the factor w/T appears to be a reasonably good 7 7 























40,000 





criterion of dryer size, it is also logical to attempt a general 
correlation of horsepower requirements versus this quantity. 10,000 
This type of plot yields the following average expression 8,000 
for horsepower: 6000 Corr. to Dec! 54 
Hp. = 12w/T | (13) 500055200 400 60080011900 2p00 @p00 
Further corrections of horsepower requirements as calcu- Peripheral Area, sq.ft 
lated by Eq. (13) must be made depending on the degree 
of mechanical complexity of the dryer, the use of auxiliary 4 Hordinge Co. ; 
crushing facilities and high efficiency dust collection equip- pon toric eae xc aca ee ampaanmdmmnnan as 
ment in the circuit, the operating back pressure on the air Add 100 to 200% for stainless steel or other special alloy construction. 
° . . : » Multiply f.0.b. cost by 1.5-2.5 for o rough estimate of installed cost. 

circulation system, the physical properties of the material, 
etc. The correction involved may range from 0 to +50%. 

Since power varies considerably with the material and 
the class of drying equipment employed, the application 
of Equation (13) requires some practical judgment on the 
choice of a suitable correction factor in accordance with the 
anticipated limitations of the system. For example, the 
power requirement for a pneumatic conveyor or fluidized 
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Multiply f.0.b. cost by 1.5-2.5 for o rough estimote of installed cost 
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Cove. te Dec ‘54 


8001900 2,000 4000 6,000 
Total Heating Surtace,$q-ft. 








G Includes only those items required to operate dryers. Louisville Drying Machinery Unit, 


General American Tronsportation Corp 
O Includes motor and drive, intake hopper, dischorge hood, 40-foot stock, rain hood, roof 

collar, and manually operated domper. Davenport Machine & Foundry Co. 

For 304 stainless steel! clad shel! ond 304 stainless steel flights ond tubes, add 
85%. For 316 stoinless steel clod shell ond 316 stainless steel flights and tubes, add 
125%. For other alloys and combinations, from 30 to 200% may have to be added to the 
curve. 

Multiply f.0.b. cost by 2 for o rough estimate of installed cost, or see next graph 
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Corr. to Dec.'54 
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2,000 
10 20 30 40 60 80100 
Heating Surface, sqft. 


© Includes motor and drive. 

0 Includes motor and drive, pedestals, piping connections, sight glasses, and removable 
dams. Acme Coppersmithing and Machine Co. 

4 Includes motor and voriable speed drive, pedestals, piping connections, sight glasses, 
screw feeder, product discharge screw, condenser, receiver, decanter, steam jet air 
ejector (single stage), solvent pump, and tail box. Acme Coppersmithing and Machine 
Co. 

Add 35% for type 304 stainless steel construction. 
Multiply f.0.b. cost by 2-3 for a rough estimate of installed cost. 
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Pounds of Woter Evoporoted per hr. 


A. Organic and other high moisture materials. 

B. Finely divided, free-flowing solids dried to about 0.5% moisture. 

C. Pigments, filter cokes, pasty moterials, etc., dried to very low final moisture contents. 
Steel construction throughout. Louisville Drying Machinery Unit, General American 

Transportation Corp. 
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Corr.to Dec.'54 
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& Hardinge Co. 

© Ref. 1. 

© Includes motors, cyclones, and heating equipment. Ref. 4. 
Add 50 to 200% for stainless stee! or other alloy construction. 
Multiply £.0.b. cost by 1.5-2.5 for o rough estimate of instolled cost. 
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4 Includes motor and drive, vocuum pump, dry dust filter, condenser, and receiver. 
© Includes vecuum pump and condensers. Ref. 4. 
Add 65% for 304 stainless stee! i 
steel or alloy construction. 
Multiply £.0.b. cost by 1.5-3.0 for o rough estimate of installed cost. 
Working capacity: about 50-60% of dryer free volume. 


and from 50 to 200% for other stoinless 
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Includes heater or steam coil, dust collectors, fons, motors, drives, ond controls. 
Link-Belt Co. 
Multiply f.0.b. cost by 1.2 for o rough estimete of installed cost. 
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Includes butterfly valve, support stand, drive, chain guard, bleed volve, single speed 
motor, ond glassed-steel inner surfoces. Pfoudler Co. 

Add $500 to $1,500 for vocuwm equipment. 

Working capacity is usvolly ebout 60% of total capacity but moy vory from 25-65%. 
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& Dryer only. 

© Without occessories. Ref. 4. 

Includes condensers, receivers, ond vacuum pumps. 

© Includes condensers, motors, and vocuum pumps. Ref. 1. 
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Corr.to Dec.'54 
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Nominal Pounds of Water Evaporated per hr, 





Higher cost may be due to one or more of the following conditions: low inlet tempera- 
ture, e.g., 300 ~ 400°F.; coarse atomization; indirect heat; and special materials of con- 
Struction. 

The dato for evaporation rates above 2,000 Ib. /nr. were token from Ref. 1. Costs ore 
for ordinary steel construction with furnace, dust collectors, atomizer and spray machine, 
fans, and motors included. 

Costs for evaporation rates below 2,000 Ib. /nr. do not include the heat source. 
Western Precipitation Corp, 
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- « « COSTS 


bed dryer may be expected to be about 40 to 50% greater 
than that predicted by Eq. (13). 

A word of caution relative to the use of both Eqs. (12) 
and (13): often a cooling operation may be closely inte- 
grated into a drying system, such as a fluid-bed dryer con- 
sisting of two superimposed compartments. In such cases 
additional costs will be incurred. Probably, the safest 
practice would be to consider cooling as a separate unit 
operation in the preparation of preliminary cost estimates. 


Interpreting Dryer Costs 


More accurate estimates than those possible with Eq. 
(12) are required for the comparison of individual dryers. 
They must be based on the components which make up 
the installed cost. These have been listed in Table V as 
the fob. cost of the dryer with all of its auxiliaries, plus 
taxes, insurance, freight, charges for the space occupied 
by the drying unit, labor of installation, charges for the 
materials used to complete the installation, indirect con- 
struction expense, contingencies, and the contractor’s fee. 
None of these is easy to determine and company records 
for similar installations should be used to estimate the 
installed cost if at all possible. When no similar installa- 
tions have been made, the meager literature must be relied 
upon or the dryer manufacturer must be consulted. 

The data in the literature have no common basis. Both 
installed and fob. costs with and without auxiliaries can be 
found; but because the installation costs can vary, the fob. 
cost with all auxiliaries has been selected as the basis for 
the curves given here although in a few cases installed 
costs have been used. The installed cost can be approxi- 
mated through use of a factor given with each curve; or 
it can be estimated more accurately by adding the charges 
for taxes, insurance, freight, space required, labor or 
installation, materials to complete the installation, etc. 

It may appear to the reader that there is a contradiction 
between a manufacturer’s estimate of installation costs— 
10 to 20% of the fob. price—and the estimates implicit in 
the conversion factors accompanying the dryer cost curves 
and listed in Table VIII of this report. 

Here’s why there’s a difference. A manufacturer’s esti- 
mate of erection and installation costs includes only the 
major portion of the direct labor and materials, items 6 
and 7 in Table V. However, when the indirect construc- 
tion expenses, the charges for the space occupied, and the 
other items in Table V are included, the total installed 
costs run from 150 to 300% of the fob. prices. 


Updating Cost Data 


Another factor which in the past has limited the use- 
fulness of data in the literature has been the change in 
prices and costs with time, but that factor can be elimi- 
nated in large part through the use of suitable indexes to 
update the information in the literature. The index 
selected for use here is the Marshall & Stevens Index of 
Comparative Equipment Costs for the chemical process 
industry. This index is especially useful to readers of 
Chemical Engineering because the current index appears 
in each issue of this magazine in the Process Equipment 
News section. 
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Direct heat: inlet air temperature of 1,200-1,300 F. These costs will increase as a 
lower inlet air temperature is used. 

Subtro-t 12-18% for drying without disintegration. 

Add 60 to 100% for special alloy-stee! construction. 


Typical Costs of Infrared Dryers 


Moisture Heat 
Evaporated, Supplied, List Price, 
(Ib. /hr.) (Btu. /hr.) Heat Source Uninstalled ($) 
Infrared Lamps 468.00; 
Burners 2,300.00* 
Infrared Lamps 2,928.001 
Burners 4,320.00* 
Electric Radiant Panels 16,156.80 
* Includes electric pilots, burner mixers, combustion air blower, safety shut-off gas 
velye, control switches, transformer, and other auxiliaries. 


ps only; does not include bases, wiring, and mounting panel. 
Calculated from data supplied by Red-Ray Mfg. Co., Inc.—Aug. 1954. 


The value of the index on which the data in this article 
is based is that for December 1954, which is 185.7. A 
discussion of this index* can be found in the November, 
1947, issue of Chemical Engineering. Values from 1913 
to 1954 are given in the March 1955 issue.* 

The Marshall & Stevens Index strictly should be applied 
only to installed costs, but it usually gives satisfactory 
results when used to update fob. prices. The index for 
the chemical industry has been used here, but the “average 
of all” index probably is equally satisfactory. For example, 
one dryer manufacturer reported remarkable correlation in 
checking prices between 1939 and 1952 with the Marshall 
and Stevens “average of all” index. The maximum devia- 
tion on units checked was 5%, but in most cases the error 
was only 1 or 2%. Other manufacturers reported that 
deviations were within 10%. 

However, it should be pointed out that attempts to 
update information in the literature are not always so 
successful. For example, when data from Perry’s Hand- 
book are updated, the resultant fob. costs may vary from 
manufacturers’ current quotations. 

Most of the information used to develop the dryer cost 
curves and chart was taken from the literature, or from 
recent data obtained from industry, and corrected to 
December 1954, by means of the chemical process industry 
index. 

Manufacturers often are understandably reluctant to 
release general cost information because of the possibility 
of its misapplication. If prices are quoted on heavy, fully 
instrumented and equipped units, the costs may be high 
for certain applications and apparently out of line with 
competitors. On the other hand, if prices are quoted on 
light, stripped equipment, the costs will be low in most 
cases and will gain the reputation of being unreliable. 

Really accurate cost estimates require a thorough knowl- 
edge of the application in mind and of the possible varia- 
tions in the components of the dryer. Therefore, highly 
accurate estimates are complicated to prepare and usually 
should be left to the manufacturer; but for preliminary 
estimates the data and methods presented here should be 
satisfactory even though some accuracy has been sacrificed 
for simplicity. 

Probably the most difficult step to perform accurately in 
the preliminary selection of a dryer is the estimation of the 
dryer size. Pilot plant data are necessary for a close approx- 
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imation, but often a rough estimate is required before the 
time and expense of experimental work can be justified. 
Then, if the same or similar material has been dried previ- 
ously within the plant, the company records should be 
consulted for operating data on which to base the size 
required. When such first-hand information is not avail- 
able, dryer manufacturers and the literature must be con- 
sulted. The tables and theory presented in these two 
reports are expected to aid in such cases. Additional data 
and theory can be found in the literature—especially in 
the “Chemical Engineers’ Handbook.” 

In a few cases, the dryers are sufficiently limited in the 
types of material handled so that a cost estimate can be 
based directly on desired capacity, but in most cases the 
cost curves have been based on physical dimensions which 
must be determined from the material to be dried and the 
capacity desired. 

Cost curves for specific dryers are found on pp. 187-192 
of this report. 

The fob. and installed cost of those dryers for which no 
cost curves have been presented here must be estimated 
from data in the Tables V and VIII and text of this 
article and other literature. 


Breakdown of Installed Costs 


After an fob. cost has been estimated, the remaining 
items making up the installed cost can be approximated 
without-much difficulty because they will be roughly pro- 
portional to that cost. The items making up the installed 


cost have been listed in Table V together with rough 
estimates of the value of each. 

Sales taxes may or may not be charged depending upon 
the state in which the sale is made and the state to which 
the unit will be delivered. When such taxes are paid they 
will amount to about 2% of the sale price. 

Insurance charges on the drying equipment during trans- 
portation and installation should amount to only a few 
tenths of 1% and will be considered negligible here 
although an approximation should be obtained from an 
agent for close estimates. 


Freight Costs 

The estimated freight charges should be obtained from 
a freight agent and should be based on the shipping weight 
of the dryer and auxiliaries whenever possible. However, 
a rough estimate can be made from the fob. cost for 
carbon steel construction of any dryer. The method and 
the reasoning behind it will be explained below. 

The purchase price of a dsyer is composed primarily of 
material costs and labor costs for the shaping of that 
material; and the fraction of the total fob. cost due to 
each varies with the type and size of the dryer. 

For example, some types of dryer are more complicated 
than others and require a higher fraction of the total cost 
for shaping and installing the many components. For a 
particular type the material cost is approximately propor- 
tional to the size of the dryer while the labor required 
increases only slightly with size. Therefore, the fraction 
of the cost due to material decreases with complexity and 
increases with size, and an accurate correlation of material 
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DRYING ... 


cost versus total fob. cost should be a function of both 
dryer type and size. 
Nevertheless, an approximate correlation, independent 
of type and size, can be made; and since the cost per 
pound of all mild steel components prior to shaping is 
about the same, the correlation can be made directly 
between fob. cost and dryer weight. Such a correlation has 
been made in the chart on p. 193 based on the dryers 
indicated there. 
The equation expressing the relationship between dryer 
weight and fob. cost is: 
Weight in tons = 0.00131 x (fob. cost for mild steel 
construction in dollars ) 
The weight should be assumed roughly the same for 
alloy steel construction unless more exact data can be 
obtained. 
Even if the shipping weight is known exactly, the freight 
costs cannot be determined accurately unless the point of 
origin, route, and final destination are known. Estimates 
can be made, however, based on the distance traveled; and 
Chemical Engineering has given the following formulas” 
to which a 3% federal tax should be added: 
Eastern United States 

Carload rate (30,000 Ib. min.): 

¢/100 Ib. = 25 + 0.06 x (miles) 

Less-than-carload rate: 

¢/100 Ib. = 55 + 0.12 x (miles) 


For Estimating Annual Fixed Charges—Table VI 


Charge J of Installed Cost 
ee eee re TRG 
Interest on investment............. 3% 
Property taxes. . . 114% 
Insurance. ..... Wiis Ih% 


50% of fixed maintenance 
Depends upon the dryer 
(See Table VIII) 

1214% of installed cost + 
150% of maintenance 


Miscellaneous indirect ents ptaeee 
Fixed maintenance............... 


For Estimating Dryer Operating Costs—Table VIl 


Labor Consult company records, the manufac- 
turers, Table Vill, and the literature. 

Direct supervision 15% of labor. 

Utilities 

a. fuel 

b. water 


c. electricity 


From heat and material balances 

From heat and material balances 

From power required for operation 
(See Table VIll and the literature.) 

From heat and material balances. 

From instrument and process requirements 

75% of labor +50% of operating main- 
tenance. 

Consult company records, the manufac- 
turer, Table Vill, and the literature. 


d. steam 

e. air 

Miscellaneous indirect 
costs 

Operating maintenance 


Operating supplies 10% of labor. 
Royalties Usually none. 
Control laboratory 20% of labor. 
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Transcontinental 
Carload rate (30,000 Ib. min.) : 
¢/100 Ib. = —75 + 0.16 x (miles) 
Less-than-carload rate: 
¢/100 Ib. = —80 + 0.26 x (miles) 

A more general but somewhat less accurate equation for 
the estimation of freight rates has been empirically derived 
for use here. Data from the Interstate Commerce Com- 
mission’s “Carload Waybill Statistics, 1952” have been 
plotted in the chart on p. 193. Revenue for tank ship- 
ments originating in Alabama, California, Delaware, Flor- 
ida, Illinois, Indiana, Maryland, Massachusetts, Michigan, 
New Jersey, New York, Ohio, and Pennsylvania and for 
machinery shipments originating in Connecticut, Delaware, 
Illinois, Indiana, Massachusetts, New Jersey, New York, 
Ohio, Pennsylvania, and Wisconsin were used. 

The revenue is roughly equal to $9/ton + $0.027/ton- 
mile. 

A 15% Interstate Commerce Commission surcharge and 
a 3% federal transportation tax must be added to the rail- 
road revenue to obtain the freight charges. Therefore, the 
freight can be expressed very roughly as $10.6/ton + 
$0.032/ton-mile. 

This equation can be combined with that expressing the 
weight of a dryer as a function of cost [weight in tons = 
0.00131 x (fob. cost for mild steel construction in dollars ) ] 
to correlate the freight charge with mileage and dryer cost: 

(Freight in dollars) = (0.0139 + 0.0000418 x miles) 
< (fob. cost for mild steel construction in dollars) 

This equation shows that freight is not a large item in 
the installed cost of a dryer, but neither is it completely 
negligible. It will vary roughly from less than 2% of the 
fob. price for local delivery to around 15% for a transcon- 
tinental haul. 

These rates apply as of 1954. A freight agent should be 
consulted for percentage changes in rates in the future. 


Space Costs 

In a similar manner, the space occupied by the drying 
unit can be roughly correlated against fob. price. And 
such a correlation has been made in which the occupied 
volume in cubic feet, with a small allowance for working 
space, has been plotted against the fob. cost for several 
types of dryers. The data plotted indicate that: 

The cost for the space occupied will vary from negligible 
for outside installation to over $1 per cubic foot for some 
indoor installations. The actual value of the space occu- 
pied should be determined if possible, but for rough esti- 
mating purposes the value of $0.80 per cubic foot has been 
used. The cost of the space occupied by the dryer for 
inside installation therefore is about 7% of the fob. cost. 

Space occupied (cu. ft.) = 0.088 x (fob. cost for carbon 
steel construction ). 


Labor and Direct Material Costs 


The labor of installation includes that required to con- 
nect utilities and process lines to the unit as well as that 
used in constructing foundations, moving and setting up 
the components, insulating the installation, fireproofing it 
where necessary, and pointing it. 
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Roundup of Dryer Data: Costs, Capacities, Fuel and Power—Table VIII 


Dryer Type' 


Class |, 
Continuous 


Drum 


Spray 


Class |, Batch 
Pan and Kettle 


Jacketed Shelf 


Vacuum Rotary 


Jacketed Vibrat- 
ing Conveyor 


Class Il, 
Continuous 


Screw, Paddle or 
Trough Conveyor 


Indirect Rotary 


Steam Tube 
Tunnel 


Belt 


Screen Conveyor 


Annual Mainte- 


nance, % of 
Installed Cost 


Operating Labor, 
Men 


up to 10; 
$3 to $4/sq. 
ft./yr.* 
$150/yr. for a 
small dryer;* 
$350/yr. for a 
large dryer* 


Ya + 2 man-hr./ 
batch 


5— 10 (with 
vacuum); $2 to 
$3/sq. ft./yr. 
(with vacuum)* 
14, — 1, depending 5 — 10 
on cycle length 
and number of 
dryers 


up to 4 


Vy — \/ 


Vs — 


Slightly less than up to 10 


that for tray dryer 


$300/yr. for 240 


sq. ft.;* 


$400 — 500/yr. 


for 560 sq. ft.* 


y— 1 2%2 — 10 


no more than 10 


no more than 10 


Installed Cost 


2 X fob. cost’ 


(2 —3) X fob. 


cost’ 


(1.5—3) X fob. 
cost 


(2 — 3) X fob. cost 


approx. 2 X 
fob. cost 


Usual Capacity,’ 


Lb. Water/Hr./ Lb. Steam/Lb. H.0 


Sq. Ft. 


1.5 — 8.0° 
U = 10 — 50’ 


0.1 — 3.0 Ib. 
water/hr./cu. ft.* 


1 — 3 (at high 
moisture) 
0.1 — 0.5 (at low 
moisture) 
U = 5 — 35 (Pan) 
= 20 — 75 (Dopp 
kettle for liquids) 
0.03 — 0.2 
U = 1.0 (vacuum) 


1 —3 (at high 
moistures) 
0.1 — 0.5 (at high 
moistures) 
U= 5—35 
(clean walls) 
= T= 2 
(caked walls) 
U should be 
slightly better 
than for screw 
conveyor dryer 


1 — 3 (at high 
moisture) 
0.1 — 0.5 (at low 
moisture) 
U = 2— 30 
U = 2—10 
(at steam temps.) 


U=2-—10 


Heat Required, 
Total 


Evaporated Horsepower 


0.0067 (rpm. 
X sq. ft.) 


2,100 — 1,600 0.018 x 

Btu./Ib. H.O° (* H,O evap. 
evap. Cee | 

2,000 — 5,000 

Btu./lb. HO 


evap.* 


per hr. 


1.3 — 1.8 (at high 
moisture)’ 


(1-2) X (Dia.) 


1.3 — 2.0 (at high (0.007 — 0.15 hp.) 


moisture) sq. ft. 


1.3 — 1.8 (at high 
moisture) 
5 (at low 
moisture) 


approx. 0.2 
(length X dia.) 
(dimension in ft.) 

not including 

vacuum 
equipment 


40-60% efficient 
with hot air as 
heating medium; 
60-90% efficient 
with steam. 


1.5 — 2.5 (at 
high moisture) 


40 — 65% 
efficient with 
hot air 
75 — 90% 
efficient 
about 40% 
efficient 


0.5—1 X (Dia.’) 
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Roundup of Dryer Data—Table VIII, continued 


Dryer Type’ 


Turbo 


Direct Rotary 


Fluid Bed 


Louvre 


Direct-Indirect 
Rotary 


Class Il, Batch 
Cone 


Shelf, Tray, 
Cabinet, and 
Compartment 


Truck 


Vapor 


Class Ill, 
Continuous 


Cylinder 


Infrared 


Dielectric 


Class III, Batch 


Operating Labor, 


Men 


less than !/\, 


"Vs — Vy 


Vs or more 


about |/% 


1 
(Vg — /3) i 
man-hr. to load 
and unload 1,000 
sq. ft. 
(Ye— 3) + 4 
man-hr. to load 
and unload 1,000 


sq. ft. 
V/s or less 


(All dryers previously discussed) 


Unassianed data from Ref 


Annual Mainte- 
nance, % of 
Installed Cost 


0.2 — 0.5 


5 — 10; 
$100 — 300/sq. 
ft. of peripheral 

area* 


1 — 3¢/ton 
product (without 
disintegration); 

2 — 5¢/ton 
product (with 
disintegration); 
3 + 10¢/ton 
product (with 

pulverizing) 


3 — 5; $1 — $2/ 


sq. ft.* 


not over 2 


1 or from private communication. (1) Dryer types 
that can't be pumped but can be stirred; Class I!| = materials that can't be pumped or stirred 
duction drying, Btu./(hr.) (F.) (sq. ft.) 


Usual Capacity,’ 
Lb. Water/Hr., 


Installed Cost Sq. Ft. 


e 0.2 — 2.0 
(0.7 — 0.8 for 
most materials) 

0.2 — 10.0 

0.2 Ib. water/hr./ 

cu. ft. (usually 
1.5 — 3.0) 


(1.5 — 2.5) X 
fob. cost; 
direct labor — 
15% of fob. cost 


2 X fob. cost; 
approx. 25% of 


fob. cost for labor 
and material for 


installation 
1.2 X fob. cost (Roto-Louvre) 
approximately 
50% greater than 
single-shell direct 
rotary of same 
size 
(1.5 — 2.5) X 
fob. cost 


approx. 35% 
greater than for 
direct rotary 


$200 to $500 
0.03 — 0.30 
0.02 — 2.5 
(through 
circulation) 


0.03 — 0.30 


1.1 X fob. cost 


1.5 — 5.0 (use 
about 60% of 
total surface) 


lb. water evap. 
per min. = 0.052 
x kw. output 


Heat Required, 
Lb. Steam/Lb. H.O 
Evaporated 


1,500 — 4,000 Btu. 
per lb. H.O evap. 


1,750 — 3,500 Btu. 
per lb. H:O evap. 


1,600 — 3,750 
Btu. per Ib. H.0 
evap. 


1,700 — 4,400 
Btu. per lb. H.O 


evap. 


75 — 85% 
efficient at high 
temperatures 


20 — 50% 


efficient 


20 — 50% 
efficient 


Total 
Horsepower 


0.5 — 1 (Dia.’) 


hp. = (dia.)? 
(roto-louvre) 
hp. = (width)? 
(multi-louvre) 


0.5 — 1 (Dia.”) 


1 hp./truck 


1 X no. of 


cylinders (4 — 6 


30 — 60% 
efficient 


ft. in dia.) 


Class | = materials that can be pumped; Class I! = materials 
(2) U = over-all heat transfer coefficient for con- 


(3) Refer to cost curves for specific dryers. (4) Ref. 11; (5) Ref. 4; (6) Ref. 2; (7) Ref. 16; (8) Ref. 3. 
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This labor can vary from an almost negligible factor for 
small package units to at least 50% of the fob. cost for 
units requiring extensive construction work at the site. 
Therefore this item should be estimated for each case under 
consideration. 

In like manner, the direct material costs for installation 
can vary over a wide range and should be estimated for 


CosTs 


each installation. If company records are not readily avail 
able from which estimates can be made of material and 
labor costs for the installation of utilities, process lines, 
foundations, insulation, and fireproofing and for painting 
and other miscellaneous jobs, the literature can be con- 
sulted for rough estimates. 

For example, the material used in foundations should 





Dryer Performance 


Rotary Dryers—Table IX 


Material dried................... Shale, stone Pebble phos. 
Shell (dia. x length), ft............ 

Moisture in feed, % 

Moisture in product, %....... : 

Production rate, ton/hr........... 

Type of fuel “ 

Fuel/hr., Ib. or gal 

Btu. /Ib. water evap 

Fuel per delivered ton of product, Ib. 


Total power, hp.......... 


Unit operating costs, $ 
per ton product....... 
per ton water evap.. 


Turbo Dryers—Table X 


Molding 
powder 


Plastic 
Material dried resin 
Initial moisture content (wet basis), % 
Final moisture content (wet basis), % 
Dried product, Ib. /hr 
Evaporation, Ib./hr........ 
Drying time, min....... 
Inlet air temperature, F... 
Exit air temperature, F............ 
Total air thruput, Ib. /hr 
Air vel. over product, fpm........ 
Method of heating 


Heat consumption, Btu./lb. dried 


2,500 
Power consumption, dryer hp % 
Power consumption, fans hp....... Vy 


Stainless 


Materials of construction. steel 

Dryer size dia., ft 6 
height, ft 6 

Approximate price $9,400 


All prices as of Dec. 1948—Wyssmont Co. 





-— Direct, Parallel-Fow — 


Fuel at $0.40/million Btu.; power at $0.01 /hph.; no other operating costs included. Maintenance labor and materials: for large dryers, $0.02 to $0.04 per ton product, 
for small dryers, $0.10 to $0.20 per ton product. All prices as of Sept. 1952-—Hardinge Co. 


————-— [advest -—————~ 


Chalk 
5 x 35 


—— Direct, Counter-Flow —— - 


2,220 
2.26 
22 


0.09 
1.49 


0.15 
1.88 


Sewage 
sludge 


Aluminum Silica 

hydrate hydrogel 
50 75 

5 

100 

280 

120 

50 

300 

2,000 

600 


Steam 


Salt Starch 


Flue gases 
from coal 
4,720 1,830 
1,700 1,540 
VE) 5 
15 %, 35 
Stainless 
steel & Aluminum Aluminum Stainless Steel & 
transite & transite & transite steel transite 
15 14 35 
22 17 60 
$45,000 $29,500 $225,000 
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Dryer Performance, continued 


Direct-Indirect and Steam Tube Rotary Dryers—Table XI 


—_—Direct-Indireet——______-__~ 
Zine slimes Anth. coal 
5.83 x 35 


Material dried 

Shell (dia. x length), ft 
Moisture in feed, %. . . 
Moisture in product, % 
Production rate, ton/hr. . . . 
Type of fuel... ... 

Fuel /hr., Ib. or gal. . 


Silica sand 
5.83 x 35 


——Steam Tube 


Scrap rubber 


4x 30 
38.0 
9.0 
0.5 
steam 


805 


Corn gluten 
6 x 30 
50.0 
12.0 
0.67 
steam 
2,340 





Btu. /Ib. water evap. . 
Fuel per delivered on of product, Ib. 


Total power, hp. . . 


Unit operating costs, $ 
per ton product. . 
per ton water evap... 


Fuel at $0.40 /million Btu.) power at $0.01 hph.; no other operating costs included. Maintenance labor and materials: for large dryers, $0.02 to $0.04 per ton product, 
6.20 per ton product. All prices as of Sept. 1952—Hardinge Co. 


for small dryers, $0.10 to $ 


Roto-Louvre Dryers—Table Xi 
Material dried... ... 


Moisture in feed, percent wet basis. . . 
Moisture in product, percent wet basis. . . . 
Production rate, Ib./hr. . 

Evaporation Rate, Ib./hr.. . . 

Type of fuel 

Fuel consumption. .. . 

Calorific value of fuel......... 

Efficiency, Btu. supplied per Ib. evap... 
Total power required, hp. . 

Approximate cost of dye: & eudiiute, fo. b. factory. . 
Approximate erection and installation cost 
Dryer cost per ton of product*.... 


*Based on: production time, 7,200 hr. /yr.; equipment write-off, 10 yr.; power, $0.02/kwh.; fuel $.25/1,000 Ib. steam or $3.50/ton coal; labor, $1.75 /hr.; mainte- 
All prices as of Sept. 1952—Link-Belt Co. 


nance, 24% of equipment cost/yr. 
Multi-Louvre Dryers—Table Xill 


Chain centers, ft..... 

Moisture in feed, %, _ hele. 
Moisture in product, %, wet ete. . 
Production rate, Ib./hr...... 
Evaporation rate, Ib. /hr. 

Type of fuel 

Fuel/hr., Ib 

Efficiency —Btu. supplied per Ib. evap... 
Total power, hp 

Drying cost per ton of product* 


* Based on: production time, 7,200 hr. /yr.; equipment write-off, 1 
nance, 24% of equipment cost/yr. 


All prices as of Sept. 1952—Link-Belt Co. 


2,050 
3,480 
10 


1.38 
1.84 


0.48 
1.32 


0.24 
1.26 


0.70 
1.56 


. Ammonium sulphate Foundry sand Metallurgical coke 


857 Btu. /Ib. 
4,370 


4 
$12,500 
$2,500 
$0.424 


Soybean meal Bit. coal (3/4 x 0) 
6 ft. 
14 ft. 
18.0 
10.7 
14,110 
1,255 
Steam 
2,480 
1,715 
29.5 
$0.408 


0 yr.; power, $0.02 /kwh.,; fuel, $.25/1,000 Ib. steam or $3.50/ton coal; labor, $1.75 /hr.; mainte- 
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run 4 to 8% of the fob. cost of the equipment. The labor 
cost for foundations should be about 75 to 150% of the 
material cost. The cost of material for insulation. fire- 
proofing, and painting should be 5 to 15% of the fob. 
cost. The labor required should be 120 to 150% of the 
material cost." 

Probably the simplest method of roughly estimating the 
direct materials and labor of installation is to estimate the 
materials required and use 150% of that value for labor. 
Alternatively, the labor can be estimated and the materials 
can be taken as 67% of the labor cost. In a few instances, 
some labor costs of installation have been given in the 
literature and these data have been included in ‘Table VIII. 


Indirect Construction Costs 


The indirect construction expense includes such items 
as temporary construction, temporary roads and sidings, 
rental of equipment, field and home office overhead, engi- 
neering design and drafting, workmen’s insurance, social 
security taxes, other payroll expenses, cleaning, testing of 
equipment, and many other indirect costs. These costs 
are roughly proportional to the direct labor costs and should 
lie between 40 and 60% of them.“ A value of 50% of the 
labor of installation has been used in Table V. 

Contingencies allow for errors and unpredictable expenses 
in the estimation of direct costs for materials and labor. 
About 10 to 15% of these costs is allowed for contingen- 
cies“ and a value of 124% has been used in Table V. 

The contractor's fee can vary from nothing when a com- 
pany installs a dryer itself to as much as 30%. Usually this 
fee does not exceed 15%“ and that figure has been selected 
for Table V. 

In summary, the installed cost of a dryer can be deter- 
mined approximately from the relationships given in Table 
V when the fob. cost of the dryer and either the direct 
labor or the materials required to finish the installation are 
known. 


Costs of Drying 


As previously mentioned, drying costs can be divided into 
fixed costs and operating costs. The fixed costs are those 
which are relatively independent of the amount of material 
dried. They include insurance, taxes, depreciation, and 
interest charges for the investment in the drying installa- 
tion. The operating costs are those directly related to the 
amount of material dried. They include labor and the 
utility charges for fuel, water, electricity, steam, and air. 

In addition to these clear-cut fixed charges and operating 
charges, there are others—such as maintenance, plant pro- 
tection, office overhead, control laboratory overhead, and 
administration—which can be handled either as fixed costs 
or as operating costs. Maintenance is the only one of these 
of great individual importance, and it actually can be 
divided into fixed and operating charges. However, mainte- 
nance usually is given either as a percentage of the installed 
cost or as a function of the throughput, and is not divided 
into two portions. ‘Therefore, maintenance will be listed 
with both the fixed and the operating costs with the under- 
standing that maintenance should be inserted in the costs 
only under one or the other, not both. 
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In like manner, the miscellaneous indirect costs will be 
listed under both fixed and operating costs with the under- 
standing that those costs placed in one category should be 
excluded from the other. 


Fixed Charges 


The fixed charges have been outlined in Table VI. 
Although each of the items differs with company practice 
and location, some common generalizations can be made, 
and have been summarized. 

Depreciation can be based upon the expected life of the 
equipment, upon the depreciation allowed for income tax 
purposes, or some other arbitrary scale. An average figure 
is 74% per year of the installed cost. This value com- 
pletely depreciates the dryer in less than 15 years and is 
convenient to use because it is a constant over that period. 

The interest on the investment logically should be 
about 6% per year of the difference between the installed 
cost of the dryer and the funds accumulated to cover its 
depreciation. If straight-line depreciation is used, the 
average annual charge for interest on the investment during 
the life of the unit will be approximately 3% of the 
installed cost. 

Property taxes should be calculated for individual cases. 
For example, the annual property tax in the Kansas City 
area can vary, depending upon location, from 0.6 to 3% 
of the actual value of the drying unit. A good figure for 
rough estimates would be about 3% of the depreciated 
value. With straight-line depreciation, the average property 
tax for the life of the equipment would be about 14%. 

Insurance costs likewise should be determined for each 
case under consideration. ‘The rates for fire insurance and 
extended coverage can vary from well under 1% to more 
than 2% for especially hazardous locations without good 
fire protection. A satisfactory figure for general purposes 
is 1% of the depreciated value, or an average of 4% per 
vear of the installed cost. 

Miscellaneous indirect costs, such as plant protection 
and safety, office overhead, administrative overhead, engi- 
neering, cafeteria operation, purchasing department over- 
head, storeroom overhead, medical department operation, 
etc., and the indirect payroll expenses, such as vacations, 
social security, pensions, sick leave and other employee 
benefits, usually are apportioned according to labor costs. 
The amount of these miscellaneous costs usually ranges 
from 50 to 100% of the productive payroll.” Since the 
only labor associated with the fixed charges is that involved 
in maintenance, the indirect fixed costs can be expressed as 
a function of maintenance. Maintenance costs consist of 
about 50 to 65% labor.” Therefore, the fixed miscellane- 
ous indirect costs vary roughly from 25 to 65% of the fixed 
maintenance costs; and a value of 50% of maintenance has 
been used in Table VI although the actual indirect costs 
should be obtained from company records if possible. 


Operating Costs 


Operating costs have been summarized in Table VII as 
labor, direct supervision, utilities, miscellaneous indirect 
costs, operating maintenance, operating supplies, royalties 
and control laboratory charges. 

The labor cost can vary widely—from 20% to 100% of 
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one man’s time—with about 50% of a man’s time as a fair 
average for preliminary evaluations. Most continuous dry- 
ers practically run themselves when fully equipped with 
instruments, but batch dryers require at least one full man 
for loading and unloading and considerable attention in 
between. Labor requirements have been given for most 
of the dryers in Table VIII and fairly good estimates for 
the others can be made by considering similar types. 

The charge for direct supervision should be made on the 
basis of actual plant figures, but a value of 15% of the 
labor costs can be used for rough estimates. 

The utility costs, especially for fuel, usually are the most 
important of the operating expenses. Most can be calcu- 
lated directly from heat and material balances about the 
dryer. The power for mechanical operations, however, 
must be determined from data and equations in the tables, 
text, and other references. The air required usually is 
limited to that taken by pneumatic control instruments 
and often can be neglected. 

The miscellaneous indirect costs were discussed earlier 
and they have been assigned the value here of 75% of the 
direct labor plus 50% of operating maintenance. 

Operating maintenance seldom is given in the literature. 
Instead, annual maintenance usually is presented as a per- 
centage of the installed cost—24 to perhaps 10%, depend- 
ing on mechanical complexity and operating conditions— 
with 6% a fair average for preliminary evaluations. Oper- 
ating maintenance has been included in Table VII to cover 
the few cases in which maintenance is quoted as a function 
of throughput. So far as we can determine, dryer mainte- 
nance never is split into operating and fixed charges for 
estimating purposes. It should be included under one or 
the other, but not under both. 

Operating supplies such as gloves, flashlights, grease, 
wiping rags, log books, and instrument paper and ink 
should amount to about 10% of the direct labor.” 

Royalties usually are not charged on drying systems; this 
item has been included merely to cover such a case if it 
should occur. 

The control laboratory facilities probably will be used 
by the dryer operators and some charge must be made. 
If the tests to be run are known, a good estimate can be 
made; otherwise, a charge of 20% of the direct labor is 
suggested.” 

The total drying cost is the sum of the fixed cost (Table 
VI) and the operating costs (Table VII) on either an 
annual or a per pound basis. 

A good example of the use of the methods outlined here, 
as applied to a specific drying problem, can be found on 
page 875 of the third edition of the “Chemical Engineers’ 
Handbook.” 


Industry Needs More Data 


Table VIII has been included as an aid in the develop- 
ment of rough drying cost estimates. More exact data 
should be used, if time is available, for the application of 
theoretical methods from this article, the handbook and 
the general literature. Some of the blanks in Table VIII 
can be filled in approximately by reference to similar dryers, 
but the need for more data is apparent. 
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It is hoped that as manufacturers become aware that 
they can be relieved of making cost estimates for projects 
still in the preliminary stages of development, they will 
make available simplified methods of roughly estimating 
costs of their dryers. The users of such data, in turn, should 
realize that any “short-cut” method of estimating costs is 
bound to be somewhat inaccurate and that final decisions 
should be based on manufacturers’ quotations. 

Meanwhile, engineers in industry can add to the general 
fund of knowledge concerning dryer costs by publishing 
data gained through plant experience. No engineer can be 
thoroughly familiar with all types of dryers, but the bits 
of information provided by individuals can be fitted 
together to complete the picture of drying costs. 
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Tapping the Energy Sources 


...A Wide Open Field for Chemical Engineers 


MERRITT L. KASTENS, Stanford Research Institute 


NERGY sources that can be simply 
E chopped down or dug up or 
pumped out—then burned—are going 
fast. Our rapidly mounting demand is 
beginning to put a strain on our finite 
supplies, and increasing exploitation 
costs are even now beginning to dic- 
tate a change in the traditional pat- 
tern of energy supplies. 

New sources must be added to the 
conventional to cope with the growing 
energy demand of our industrialized 
society. And new technology—specifi- 
cally, new chemical technology—will 
be required to exploit these energy 
sources of the future. 

The question of how long we can 
maintain today’s energy picture, and 
get by on today’s fuels, has been a 
matter of some speculation among the 
experts. Although various authori- 
ties*** differ markedly in their assump- 
tions, in their techniques of analysis 
and, consequently, in their total fig- 
ures, trend lines produced by their 
studies are essentially parallel. The 


trends, therefore, are much more sig- 
nificant than the exact numbers. The 
area of uncertainty lies simply in the 
timing. 


Cost, Not Supply, Determines 

It would seem that for the imme- 
diate future—in fact, probably for our 
lifetimes—there would be no need to 
seek alternate sources of energy—were 
it not for the critical factor of cost. 

Over 90% of our energy require- 
ments are now met by fossil fuels. 
While tremendous reserves of these 
resources exist, the most readily access- 
ible have been used. Every ton, barrel 
and cubic foot secured now comes at 
a higher cost than the one before. 
The traditional expediences—finding 
new sources of fossil fuels, improving 
recovery processes and boosting burn- 
ing efficiencies—are moving toward the 
point of diminishing returns both 
technically and economically. 

Costs of discovering and producing 
crude oil are climbing steadily, even 
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if the effects of inflation and rising 
labor costs are discounted. The same 
holds for solid fuels. 

Implications are clear: We won't 
use up our entire reserve, perhaps not 
even a major part of the possible 
reserves, before shifting cost relation 
ships make the use of other energy 
sources economically attractive. It also 
seems likely that the most economical 
future source will not necessarily be 
the conventional one or the one 
whose technology is simplest. 


Demand Is Rocketing 

While the economics of recovering 
the energy stored in fossil fuels grow 
less favorable, we’re tacking an ever- 
higher per capita consumption onto 
a sharp increase in world population. 
A skyrocketing total energy demand 
is the result. Every indicator points 
to an expectation that between 1950 
and the year 2000 the people of the 
world will use at least as many Btu.’ 
as they have since the year 1. 
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In this country the accelerating rate 
of growth of the per capita demand 
is now about 3.4% per year. Even 
assuming that this would fall off to 
about 2%, cumulative energy require- 
ments from 1950 to 1975 would reach 
approximately 1.6 x 10” Btu. Total 
cumulative demand between 1950 and 
2000 would be about 4.3 x 10" Btu. 

Stacked against this are these esti- 
mates of our reserves of fossil fuels: 


Paley* Putnam* 
1x 10 Btu. 1x 10% Btu. 
Gas and Oil.....) | 2 0.5 
ne ae ee 3 0.4 
rotal 34.3 6.9 

* Termed uncertain 

At the predicted® rate of consump- 
tion, this indicates that our fossil fuels 
will be essentially exhausted—so far 
as economic recovery is concerned— 
by the end of this century. 

The timing may be wrong but the 
conclusion is still inevitable: We must 
have energy from additional resources 
some time within the next century, 
probably within the next 50 years. 


Introducing a New Factor 

The graph on p. 201 charts the 
pattern of U. S. energy consumption. 
It’s obvious that our economy has be- 
come heavily committed to the liquid 
fuels between 1900 and 1950. Beyond 
1950 the chart is a conscious and de- 
termined non-prediction. 
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It isn’t a prediction because the 
direction of the curves beyond 1950 
will be determined not so much by 
total energy demand, or by preference 
for fuel forms, or by population 
growth, or by all the other conven- 
tional economic factors, as by the 
accomplishments of chemical tech- 
nology. The ultimate pattern will de- 
pend on how cheaply the chemist and 
chemical engineer can produce the 
various competitive forms of energy 
rather than on the absolute resource 
reserves. 

This is a new factor in the energy 
equation. With minor exceptions, 
both the fuel and the power industries 
are virtually innocent of chemical 
technology. 

But it now appears inevitable that 
the chemical technologist is about to 
find himself deeply involved in pro- 
ducing and converting energy. When 
we begin to consider possible “new” 
sources, we find that their exploita 
tion will, in all cases, require heavy 
contributions from chemistry and 
chemical engineering. 

Some of the possible sources, oil 
shales and tar sands, require a chemi- 
cal alteration before they have any 
practical use as energy sources. If we 
persist in our preference for the con- 
ventional fluid fuels, the more plenti- 
ful solid fuels will have to be liquefied 


by chemical reactions in a chemical 
process. Not so obvious are the needs 
for chemical technology in exploiting 
nuclear and even solar energy. 


Where Chemistry Will Pay Off 

Obviously, there are nodes in the 
technological problems of exploiting 
new energy sources—points at which 
effective advances in technology have 
a major effect on the relative eco- 
nomics of competing fuels. I intend 
to point to some of these and judge 
their possible effects on the curves 
on p. 201. 

A very thin segment at the bottom 
of the figure represents hydroelectric 
power. In spite of all the impressive 
dams and congressional oratory, hydro- 
electric power does not provide more 
than one percent of current U. S. 
requirements. And our country’s 
topography dictates that it can prob- 
ably only double or triple its present 
Btu. contribution at reasonable cost.’ 

Organic fuels, primarily wood, fill 
about 8% of our energy needs, but 
all common sense and engineering 
economics would lead us to expect 
that its contribution will continue to 
decrease.* 

This assumption may not be valid 
if research currently in progress suc- 
ceeds in developing rapidly growing 
trees or other forms of plant life for 
use as an organic fuel. Plant growth 
efficiency is something on the order 
of 0.2%.‘ Boosting this to 0.4% 
would mean that twice as much wood 
or fuel could be produced from a 
given area in a given time, and per- 
haps with little increase in cost. 

Such a development could flatten 
out this particular curve and perhaps 
even induce it to rise somewhat. 


Chemistry’s Effect on Coal 

It’s in the area -of the fossil fuels, 
however, that there is most room for 
speculation. The relative percentage 
contribution of coal to our energy sup- 
ply has been dropping under the pres- 
sure of economics and factors of con- 
venience. The curve up to 1950 has 
almost leveled off in terms of total 
Btu.’s.. The pressure of tremendous 
coal deposits viewed in contrast to in- 
creasing costs of recovering other fos- 
sil fuels from shrinking reserves will 
almost certainly affect coal consump 
tion and point the curve upward. 
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The possibility exists, too, of a cost 
reduction in the recovery of coal from 
the ground, despite well-publicized 
predictions to the contrary. The po- 
tentialities of mechanized coal mining 
are being more fully explored, and in- 
terestingly enough it is a chemical 
company that seems to have made the 
most important progress in this direc- 
tion. Coal at one dollar a ton at the 
mine head has been mentioned as a 
realistic possibility. 

Admittedly, mechanized mining 
would only be possible in fairly fa- 
vorable geological situations, but none- 
theless realization of these dreams 
would introduce considerable buoy- 
ancy into the coal-consumption curve. 

Large-scale production of liquid 
fuels from coal could also profoundly 
influence the shape of the coal curve. 
Although simple carbonization and 
distillation of coal is certainly the most 
direct means of winning liquid prod- 
ucts from coal, the process isn’t gen- 
erally conceded much promise now. 

High-temperature coking requires 
special types of coal and wastes an 
impractical amount of potential chem- 
ical energy, simply by combustion to 
CO.. Low-temperature carbonization 
is a will-o’-the-wisp which theoretical 
scientists and empirical inventors have 
followed for generations with equally 
meager success. Its moderate operat- 
ing conditions, apparently small equip- 
ment requirements, and seemingly 
simple chemistry make it obviously 
attractive. However, even with highly 
volatile coals or semi-coals, yields arc 
disappointingly small and so complex 
that the method probably holds more 
promise as a source of synthetic gas 
or chemical products than as a direct 
source of fluid fuel. 


Eliminating the Mining Operation 

A more feasible possibility lies in 
climinating the mining _ entireh 
through some process that will in ef- 
fect fluidize the coal in the ground. 
Considerable effort has been directed 
at burning the coal in the seam to pro- 
duce what amounts to a “water gas” 
for fuel purposes. Such underground 
gasification could incidentally extend 
coal reserves by making practical the 
exploitation of seams too narrow or 
too broken to be suitable for more 
conventional mining techniques.”” 

In underground gasification, air, 


oxygen, enriched air, steam, or a mix- 
ture of these is pumped into a coal 
bed prepared by tunneling, electro- 
linking, physical fracture or some other 
method. 

The problem is to provide enough 
burning to break down the coal com- 
plex and still have a gas left with 
sufficient Btu. content to warrant 
handling. Its solution depends, among 
other things, on reducing gas leakage 
through the overburden, developing 
a gas-tight seal at the gas outlets and 
improving firing techniques to pre- 
vent cave-ins and consequent obstruc- 
tion of the gas flow. Most important, 
the combustion must be controlled 
and flows of the input and output 
gases regulated. 

Combustion is a chemical reaction 
and the induction and control of 
chemical reactions is the professional 
precinct of the chemical engineer. 
Bureau of Mines field experiments 
have succeeded in bringing 75 to 90% 
of the energy in the coal to the surface 
in usable form. 

They've made fair quantities of 
low-heat-content gas (about 100 Btu./ 
cu. ft and some as high as 500-700 
Btu./cu. ft.).. This is sufficient to be 
at least technically attractive. If the 
Btu. content could be increased con- 
sistently, the process would be also 
economically attractive.‘ 


MERRITT L. KASTENS is 
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tions. Merritt now assists in 
the general administration of 
SRI with special reference to 
the physical sciences div. 
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Making Synthetic Liquid Fuels 

Alternative to this procedure, the 
coal could be mined, then liquefied 
in a plant at the surface. Two gen- 
eral means accomplish this end. ‘The 
Fischer-Tropsch process—or so-called 
gas synthesis process—is very well 
worked out in principle; the chemistry 
is “all done.” In this process, pow- 
dered coal is gasified with oxygen and 
steam to produce a gas consisting of 
CO and H, that can be reacted to 
form liquid hydrocarbons. 

The techno-economic problem lies 
in the cost and efficiency of the coal 
gasification step., This accounts for 
about 70% of the total cost of gaso- 
line produced by this method, and 
80% of the total cost of high-Btu. gas. 
Natural gas may be substituted for 
coal in the process, but in view of de- 
clining gas reserves there’s no long- 
range economic incentive for doing 
6,7 
Basically, there’s a chemical fallacy 
in this scheme: A very complex or- 
ganic structure must be dug up, much 
money and effort must be spent to 
break it down to the smallest possible 
fragments and then added effort must 
be spent putting the fragments back 
into a moderately complex configura- 
tion. It would certainly seem much 
more attractive to reduce the coal 
complex into relatively simple organic 
molecules directly, without going 
around the barn. 

This is the approach of coal hydro- 
genation.“*” One of the major draw- 
backs is the tremendous capital costs 
of the plant—on the order of $500 
million for a capacity comparable to 
that of a large petroleum refinery. 
Under present methods coal hydro- 
genation is a catalytic reaction, but 
compared to industrial catalytic proc- 
esses, catalyst performance is very 
poor. This makes high pressures and 
high temperatures necessary for the 
reaction to proceed within a reason- 
able residence time. 

One operating coal hydrogenation 
plant, producing aromatic chemicals, 
uses pressures ranging between 3,000 
and 6,000 psig. and temperatures from 
840 to 1,020° F. An experimental 
plant that breaks the coal . polymer 
into the smaller fragments that make 
good gasoline operates under the 
more strenuous conditions of 10,300 


psig., with temperatures between 800 


SO 
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NUCLEAR REACTORS, as modeled here, breed challenges to chemical technology— 
and opportunities for chemical engineers. 


and 900° F. The chemical operation 
requires 44 min. of contact with 0.5% 
by weight of catalyst. Liquid-phase 
conversion in the gasoline operation 
takes one hour and 4% catalyst. 
Obviously, if the catalytic efficiency 
of the gasoline production operation 
could approach that of the chemical 
operation, or even be doubled, cuts 
could be made in the contact time, or 
the pressure, or the temperature. In 
any case, effects on process economics 
would be major—sufficient perhaps to 
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shorten to a few years the time 
needed to make this process competi- 
tive as a source of liquid fuels. 

The impact of cheaper coal, and its 
economic conversion into liquid fuel, 
on the extrapolation of the curve of 
coal consumption is apparent. If 
technical bottlenecks can be broken, 
the curve will probably ascend rapidly. 
If they aren’t mastered, or not mas- 
tered in time, other energy sources 
will continue to supplant coal in a 
growing list of uses. 


Oil and Gas Outlook Straightforward 

Outlook for oil and gas is fairly 
straightforward. Technological im- 
provements in exploration .and pro- 
duction, together with increasing efh- 
ciency in use, ean keep the petroleum 
curve on its sharp ascent. However, 
in the absence of these developments, 
cost per energy unit for petroleum will 
rise steeply, and simple market eco- 
nomics will force a flattening of this 
curve. 

The natural gas curve will in some 
measure follow the petroleum curve 
because of the general relationships 
between the availability of these two 
materials in the ground. Within the 
last few years we’ve reached the point 
of being able to use almost all of the 
natural gas found in conjunction with 
crude oil. Since gas is a highly pre- 
ferred fuel with negligible processing 
costs, its consumption will probably 
be more dependent upon the supply 
available than the other fuel sources. 


New Sources Hold the Key 

Actually, the greatest influence on 
the future shape of the consumption 
curves will probably come from sources 
which are not yet represented on the 
graph. 

It is generally assumed that the 
first new source of energy which will 
be tapped rests in the non-fluid, 
petroleum-like deposits found in the 
oil shales of Colorado, Utah and Wyo- 
ming. Conservative estimates indi- 
cate recoverable reserves of more than 
80 billion barrels of crude shale oil 
from shale yielding an average of 30 
gal./ton. However, since these can- 
not be used in their native form, their 
exploitation must await the contribu- 
tions of the chemical technologists. 

Owing to the excellent work of the 
Bureau of Mines, there isn’t much 
chance of lowering the cost of mining 
oil shale. Any foreseeable reduction 
in the mining cost of 30¢/ton (or 
one cent per gallon of hydrocarbon 
material) would have little effect on 
the cost of the finished product. The 
payoff will come, rather, with the so- 
lution to three difficult problems.” 

When kerogen—the organic matter 
in shale oil—is pyrolized, oil, gas and 
a carbonaceous residue form, and it’s 
essential that the gas and/or residue 
(and not the oil) supply the energy, 
or fuel, to the system. The pyrolysis 
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retort must be designed for high 
throughput, in units of large individual 
capacity and, because shale deposits 
lie in semi-arid regions, to use little 
or no water when operating. Again 
the design and operation of such re- 
torts present probems in heat trans- 
fer, mass transfer, controlled chemical 
reactions—all falling within the basic 
technology of chemical engineering. 
It has been stated that, with present 
technology, oil from shale can be com- 
petitive with crude oil with a 25% 
increase in the cost of the latter. Ob- 
viously, if chemical engineers can ex- 
tend our knowledge so that the cost 
of oil from shale drops steadily, we 
shall have fluid fuels from shale long 
before crude oil prices rise to this 
extent. If such a fuel takes its cut 
out of the energy distribution pattern, 
it may have a profound effect on the 
demand for the fuels now in use.” 


Tar Sands Need Study 

The tar sands, found primarily as 
surface outcroppings in Western Can- 
ada, require considerable further in- 
vestigation before their technical and 
economic promise as a source of liquid 
fuels can be evaluated. Their hydro- 
gen content mav be too low to pro- 
duce high-grade fuels without hydro- 
genation or without wasting a portion 
of the carbon content. In such a case 
chemical technology will be called 
upon to design the hydrogenation 
process. 

However, even if the bitumens re- 
covered can be processed by modifica- 
tions of existing petroleum processes 
at costs not much different from those 
for processing heavy crude, past pilot- 
scale operations clearly indicate that 
the key to economic exploitation lies 
in devising a technique for coalescing 
the droplets of heavy oil after they 
have been separated from the sand. 
This is a straightforward, if not simple, 
unit operation. 


Nucleonics Holds Chemical Problems 

An almost inevitable energy source 
in the immediate future is nuclear 
energy. Current time estimates for 
its practical introduction are on the 
order of 10 to 20 years in the future, 
with costs of 4 to 8 mills per kilowatt 
hour.” 

Technological challenges of nuclear 
energy are varied and have been well 
publicized. The chemical processing 


cycle to which the spent fuel elements 
must be subjected because of the 
buildup of fission product poisons and 
reduced content of fissionable nuclei, 
as well as the physical deterioration 
due to radiation damage, has, however, 
been relatively ignored. 

Lawrence Hafsted, former head of 
the AEC’s Reactor Development Pro- 
gram, has stated publicly on several 
occasions that the cost of chemically 
processing the spent fuel, particularly 
in a breeder-type reactor, will prob- 
ably represent about half the capital 
and operating costs. He also feels 
that as a source of heat energy alone, 
atomic fission is unlikely to be com- 
mercially successful in the foreseeable 
future without assurance of additional 
revenue from the sale of atomic by- 
product materials.” 

In the face of such an opinion from 
a most authoritative source, it is sur- 
prising that little effort has been ex- 
pended by industry to analyze this 
process step either technically or eco- 
nomically. The AEC has devoted 
some classified study to this subject 
but not on a scale approaching the 
effort expended on reactor design. 
There are no comprehensive public 
figures as to the possible economics 
of this operation and, reportedly, al- 
most nothing in the classified litera- 
ture.“ 

This situation may exist because in- 
dustrial study groups concerned with 
reactor development have been large- 
ly dominated by electric power people 
who have no experience and little in- 
terest in chemical problems. It would 
seem that if this job is to be done, it 
must be done by the chemical tech- 
nologists and perhaps by the chemical 
industry. 

In all likelihood, when nuclear 
power becomes a reality, power gen- 
erated from the pile will be distributed 
by an experienced utility that will 
contract with an adjacent chemical 
company to process and rejuvenate the 
spent nuclear fuel. The chemical com- 
pany would derive income not only 
from the service charge paid by the 
power company, but also from the sale 
of the chemically processed fission by- 
products. 


Has Inherent Limitations 


Granting the inevitability of the in- 
troduction of nuclear power, it must 
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be admitted that this energy source 
has inherent limitations, and _ it’s 
doubtful that nuclear power will as- 
sume more than a minor part of our 
energy load during this century. With 
present and foreseeable technology it 
is applicable only to installations with 
a large output and a relatively exten- 
sive plant site. 

Nuclear energy, too, like the fossil 
energy sources, depends on a non- 
renewable resource. Because of its very 
recent importance, current estimates 
of the reserve of fissionable materials 
are probably quite low (20 to 25 times 
world reserves of fossil fuels).* How- 
ever, it can be said with certainty that 
these reserves are finite and are sub- 
ject to the economic law of increasing 
cost of recovery as their exploitation 
continues. 

Later technical developments which 
may make possible direct conversion 
of nuclear energy to electrical power 
without the intervention of a “heat” 
form may increase the utilization eff- 
ciency of these resources and lengthen 
their life span. Controlled exploita- 
tion of nuclear energy from fusion re- 
actions could introduce a whole new 
family of fuel materials, perhaps of 
nearly limitless abundance. Neither of 
these possibilities might change the 
economics of energy production dras- 
tically by making energy available at 
costs now considered impossibly low. 

In such an event the consumption 
curves would change direction dra- 
matically—providing an extreme dem- 
onstration of the fact that the source 
of energy supply depends not on the 
availability of reserves but ultimately 
on the state of technological develop- 
ment as reflected in operating costs. 


Renewable Sources Offer Answer 

In the absence of such develop- 
ments, we must look to non-exhaust- 
ible sources of energy for a permanent 
solution to the energy problem. There 
is the possibility mentioned earlier for 
greater efficiency in the production of 
plant-type fuels. Energy recovered 
from the wind and the tides is also 
possible, but it can never supply more 
than a few percent of our total energy 
requirements and only in a few geo- 
graphical locations. 

Recovery of sensible heat from the 
sea and from the depths of the earth 
certainly offers great potentialities. 
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French scientists on the West Coast 
of Africa are experimentally tapping 
the source of power lying in the tem- 
perature difference between surface 
water and deep water.” However, even 
if these experiments are economically 
successful they will yield a technique 
useable at only a few favored locations. 


Solar Energy for the Long Pull 


The one non-exhaustible source 
which offers large quantities of energy 
in a generally accessible form is solar 
radiation. It isn’t subject to depletion, 
much less exhaustion. In the very 
long term, solar radiation may well 
be the direct source of almost all our 
energy supply. 

Two problems in the exploitation of 
solar energy properly fall to the chemi- 
cal engineer. The first is the old, 
familiar problem of energy storage. 
This question is of interest with all 
energy sources, but it’s basic to the 
use of solar energy because of the in- 
termittency of the supply. 

Present technology stores energy by 
such woefully inefficient mechanical 
means as pumping water, the storage 
battery—which is expensive, bulky, 
and of low efficiency—and through 
chemical synthesis, which is not now 
attractive for large-scale uses. We need 
either a new kind of box to store kilo- 
watt hours or some way of storing 
heat as heat. 

So-called chemical storage systems 
using the heat of fusion of melted 
salts have been developed—and in fact 
have made possible-the solar heating 
of a house in Massachusetts that can 
maintain its temperature through nine 
days of cloudy weather. These systems, 
however, are only 13 or 14 times more 
efficient than water as a heat storage 
medium in the same temperature 
range and they represent an appre- 
ciable material cost. 

By improving the heat capacity per 
unit volume of any heat storage sys- 
tem the chemical engineer could in- 
fluence the economics of solar space 
heating and cooling in many areas of 
the United States. By providing an 
improved chemical or atomic device 
for storing electron displacement he 
could not only minimize the disad- 
vantages associated with the intermit- 
tency of solar energy, but might sup- 
plant the storage battery with an eco- 
nomical means for increasing the load 
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factor on more conventional energy 
conversion installations. 


Chemistry as an Energy Consumer 


Another possible mode of applying 
solar energy of direct interest to chem- 
ical technologists is the conversion of 
radiation energy into chemical energy. 
In theory, this conversion holds tre- 
mendous portent for the chemical 
professions and the chemical industry. 

It has been known for some time 
that certain chemical systems will de- 
compose water in the presence of 
sunlight, without consuming any other 
raw material. If this phenomenon can 
be harnessed, it could provide an in- 
finite source of a perfect fuel in the 
form of hydrogen and oxygen. Use of 
such a fuel combination in recently 
announced fuel cells offer particularly 
attractive possibilities. 

Other photosynthesis reactions sug- 
gest possible techniques to produce 
industrial chemicals. We know, for 
instance, that thousands of tons of 
ozone are produced by photosynthe- 
sis in the atmosphere of Los Angeles 
on a smoggy day. The reaction by 
which this material is formed is not 
yet fully understood, but the reactants 
are probably relatively simple and the 
requisite conditions certainly not ex- 
treme. Research teams are exploring 
the possibilities of photosynthesis for 
the production of organic compounds 
of interest as potential chemothera- 
peutic agents. Others have discovered 
interesting and unique effects of solar 
radiation on such reactions as poly- 
merization. 

Such use of the sun to induce chem- 
ical reactions will probably never be 
significant in the total energy picture. 
However, the chemical process indus- 
tries are consumers as well as pro- 
ducers of energy and so have a particu- 
lar interest in this specific develop- 
ment. Energy is introduced into in- 
dustrial chemical processes primarily 
in the form of heat. In recent years, 
increased attention has been directed 
toward the possibility of providing 
such energy directly by electric dis- 
charge and even with mechanical vi- 
brations. The sun may offer still an- 
other unexploited form by which en- 
ergy may be introduced into chemical 
processes. 

The comments above are admitted- 
ly brief. They are intended merely to 


“list by title’ some of the salient 
problems which the economic history 
of our era is thrusting before the 
chemist and chemical engineer. These 
are not questions asked by fools to 
confound the wise. They are the 
questions that are being asked by the 
men who have looked at the increas- 
ing curve of energy demand and have 
been neither fool enough to ignore 
it, nor frightened enough to descend 
to a dire prediction of Malthusian 
doom. 

They are questions that can be 
answered, and must be answered, and 
will be answered by a maturing tech- 
nology to support an expanding tech- 
nological culture. 
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Editorial Staff Report 


In the last 90 years since the devel- 
opment of the rotary cement kiln, 
almost every important improvement 
in kiln design and operation in the 
portland cement industry has been 
motivated by the desire for improved 
heat economy. However, in recent 
years it has become clear that the 
possibilities for further improvement 
are limited by inherent difficulties and 
that only some fundamental process 
change offers hope for much additional 
improvement. The new process de- 
scribed here is such a change. Al- 
though not yet developed to full plant 
scale, it suggests that operating cost 
savings of several cents per barrel of 
cement can reasonably be expected, in 
comparison with the conventional 
wet process. 

Portland cement is made by grind- 
ing together a mixture of mineral raw 
materials, which is then burned in a 
kiln to produce a clinker. For any 
given raw material mixture and clinker, 
the theoretical quantity of heat re- 
quired is a constant, regardless of the 
method of burning. However, all ac- 
tual processes require additional 
amounts of heat, over and above the 
theoretical. It is toward the reduction 
of this additional heat that most ef- 





Tnis Report is based on a paper 
presented at the ASME’s semi-an- 
nual meeting in Boston on June 21, 
1955. Author of the original paper 
was ]. C. Witt, consulting engineer of 
Chicago, who has spent many years 
in the cement industry and is the au- 
thor of “Portland Cement Technol- 
ogy,” a recognized text in the field. 


Non-Aqueous Cement Process 


forts toward improving cement proc- 
esses are aimed. 

When portland cement was first 
patented in 1824 the only available 
kiln was the vertical type. ‘Theoreti- 
cally its additional heat requirement 
is small although it was actually large 
in the early stages of the process. As 
the industry’s experience increased 
there was a gradual improvement in 
technique and the additional heat 
needs were lowered. 

Above is a plot—roughly to scale 
—showing the heat requirements of 
various processes. It will be evident 
that the theoretical heat for all is the 
same, since the chart is based on 
the assumption of constant raw ma- 
terial and clinker composition. The 
heights of rectangles A, B, C, D and 
E represent the theoretical heats, and 
are each about 500,000 Btu. for a 376- 
Ib. barrel of clinker. Note that the 
additional heat F for a vertical kiln is 
considerably less than that for any 
rotary kiln, G, H or I. 

About 90 years ago the dry-process 
rotary kiln was invented, along with 
the technique of burning pulverized 
coal. This brought about a vast im- 
provement in cement manufacture, in- 
cluding continuous operation, labor re- 
duction, and elimination of rejected 
clinker, but it did require a much 
greater amount of additional heat. 
With gradual improvement, this was 
reduced, but even today there are kilns 
in operation in which the additional 
heat approximates the theoretical, give 
or take a few hundred Btu. Rectangle 
G represents this additional heat for 
the dry process. 

The high heat requirements of the 
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dry-process kiln had the paradoxical 
advantage of forcing many important 
advances in kiln and accessory equip- 
ment design and operation. Among 
these were increase in kiln size, kiln 
insulation, preheating of kiln feed and 
combustion air, and recovery of waste 
and radiated heat. Desire for fuel con- 
servation was at least in part responsi- 
ble for other improvements such as 
finer grinding and improved uniform- 
ity of raw mix, and finer coal pulveriz- 
ing. 

During the past few decades, most 
cement plants built in the United 
States have employed wet, rather than 
dry, grinding of the raw mix. The 
main advantage has been improved 
uniformity in the kiln feed. Against 
this is the disadvantage of still greater 
heat requirements. Where a dry-proc- 
ess kiln receives some 600 Ib. solids for 
the production of 1 bbl. of clinker, the 
wet process introduces also about 400 
Ib. of water, or a total of 1,000 Ib. of 
material to produce 376 Ib. of clinker. 
Apart from the heat to vaporize the 
water, the additional heat for a wet 
process kiln (H, above) is the same 
as for a dry-process kiln. The theoreti- 
cal heat to vaporize the water and 
superheat it to exit gas temperature 
(Area J) is about 500,000 Btu./bbl. 
so that the total heat required is 
roughly three times the theoretical, as 
compared with twice for the dry proc- 
ess. Actually, since the vaporizing op- 
eration is not perfect, some further 
additional heat, as represented by K, 
is also required. 

Among the means used to improve 
fuel economy, waste heat boilers have 
tended to become less popular in the 
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United States in wet process plants. 
In the dry process all the power for 
operation can be generated in waste 
heat boilers. However, water evapora- 
tion in the wet process cuts the waste 
heat available and standby electric en- 
ergy or auxiliary prime movers must 
usually be provided. 

Another method of bettering heat 
economy in the wet process is to elimi- 
nate as much water as possible from 
the raw mix. About 1925 the first 
filters were installed for partial dewa- 
tering of the slurry. Initially there was 
a rapid increase in filter use, but vari- 
ous operating difficulties appeared, and 
filters are not now generally used in 
wet-process plants. 

This leaves Areas G, H and I on 
the chart as the most likely points for 
heat savings, and almost every possible 
lead has been investigated. Many of 
these investigations resulted in impor- 
tant technical developments. In gen- 
eral these improvements have been of 
two types, direct and indirect. In the 
direct, heat input is reduced by such 
methods as finer grinding of feed and 
coal, or improvements in kiln design, 
kiln insulation, or instrumentation. In 
the indirect improvements, gross heat 
input is not reduced but waste heat is 
recovered, with a decrease in net heat. 
Some of the factors affecting addi- 
tional heat K are similar to those af- 
fecting G, H and I. 


Non-Aqueous Process 


The dry process has the advantage 
of low heat input. However, better 
uniformity of feed composition—with 
some decrease in raw material and fuel 
cost—is the advantage of the wet proc- 
ess. After many years of research along 
lines such as those indicated, Witt 
started investigating ways to combine 
the advantages of wet and dry proc- 
esses. As long as he retained the 
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idea of water as the grinding liquid, 
the research was not fruitful. How- 
ever, in making a critical study of the 
role of water in the process, he found 
that it was not the water as such, but 
the presence of a mobile liquid, which 
gave the advantage to the wet process. 
The liquid facilitates grinding, blend- 
ing, pumping and storage. At the same 
time, all the disadvantages of the wet 
process can be traced to one or more 
of the liquid’s properties. 

This understanding enabled him to 
set up the specifications for an ideal 
liquid which would: (1) remain liquid 
over a long range of temperature; (2) 
not react with the raw mix, even at 
high temperature; (3) be neither oxi- 
dized nor reduced; (4) not be de- 
liquescent; (5) have a boiling point 
in the range of 300 to 600 F.; (6) 
have a low latent heat of vaporization; 
and finally, (7) be of reasonable cost 
and availability. 

The properties of most non-aqueous 
liquids immediately ruled them out, 
but he found a group of petroleum 
distillates which meet the specifications 
satisfactorily. The liquid most used so 
far is No. 1 fuel oil (ASTM designa- 
tion D 396-48T, in ASTM Standards, 
1949, p. 891-3). The new process is 
covered in U.S. Pat. 2,611,714 (Sept. 
1952) and a second plant application 
has been filed. 

The new process has been studied 
by a number of organizations includ- 
ing the laboratories of the Sinclair 
Refining Co. It differs very little from 
the ordinary wet process—except in 
the nature of the liquid and in the 
practically complete recovery of liquid 
before the raw mix is clinkered.. Raw 
materials, proportions of solids to 
liquid, and grinding equipment, are 
all the same. 

The resulting non-aqueous slurry 
has several important advantages over 


the aqueous. It cannot freeze, at does 
not require constant stirring, it is un- 
affected by addition of recovered dusts 
from the dust collection equipment. 

One important advantage is that the 
liquid is more readily separated from 
the solids. In a typical case it is be- 
lieved that settling would separate one- 
fourth, filtration one-half, thus leav- 
ing only. one-fourth for recovery by 
vaporization and condensation. 

One possible hook-up (see the flow- 
sheet) would use a simple vaporizer 
heated by waste heat, plus an_air- 
cooled condenser, to recover the re- 
maining liquid down to a few tenths 
of a percent, at the same time preheat- 
ing the kiln feed and decreasing the 
kiln fuel needs. Kiln capacity would 
be materially increased. 

Where the feed preparation is simi- 
lar to that of the wet process—but 
with improvements—the clinkering is 
similar to the dry process. Heat re- 
quirement Areas J] and K of the wet 
process are eliminated and for them 
are substituted the much smaller re- 
quirements L and M, where L is the 
theoretical heat for vaporizing the 
liquid—about a fifth of J. This means 
a saving of some 400,000 Btu./bbl. 
The additional heat for vaporization, 
M, is not yet determined, but is ex- 
pected to be small. It is also antici- 
pated that the use of waste-heat boil- 
ers will again become practical with 
the proposed process. 

One interesting feature of the non- 
aqueous process is its applicability to 
clinker grinding also. Dr. Witt plans 
another paper to explain this. 

Water, being cheap and _ readily 
available, is usually considered first as 
a processing liquid. However, it has 
often been found that another liquid 
would be more advantageous. Here is 
another case where quite possibly this 
will be found to be true. 
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Help in Picking the Right Tray 


Here are cost and performance data—mostly 


previously unpublished—to help you compare and evaluate five different 


types of trays for distillation or absorption towers. 


RAPHAEL KATZEN, Consulting Chemical Engineer 


Recent activity in the field of tray 
design for distillation and absorption 
towers gives evidence of a healthy 
trend—tray design is being simplified. 

In the field of bubble-cap tray de- 
sign, chemical engineers for years have 
apparently been trying to see how 
complicated a gadget they could de- 
vise to accomplish an essentially sim- 
ple contact. Advertising literature indi- 
cates that some vendors offer several 
hundred types and sizes of caps. 

In the past few years, however, de- 
velopments in tray design have tended 
toward simplification—fewer _ parts, 
fewer fabricating steps, less metal used. 
The simpler designs have in most cases 
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achieved performance improvements. 

Despite special trade names, most 
tower trays perform essentially the 
same function and are closely related. 

Thus, the bubble-cap tray, when 
straightened out so that the slots are 
in a straight line, becomes a Uniflux 
tray. Then when the slots are straight- 
ened out and made into an annulus, 
we have the Flexitray. Flattening the 
annulus into a rectangular slot, we get 
the Turbogrid. Then converting the 
rectangular slot into a circular one, we 
reach the perforated tray. 

Perhaps further simplification of the 
sequence can be achieved. We can 
best direct our attention to further im- 
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provement by examining in more de- 
tail the design, operating improve- 
ments and economies achieved by 
these recent tray developments. 


Bubble-Cap Trays 


For decades the standard for tower 
design in the chemical and petroleum 
industries, bubble-cap trays have come 
to be regarded as the criterion against 
which all other types of trays are . 
measured. Unfortunately, although in 
recent years most bubble-cap trays 
have been well designed, very many in 
active use have been crudely extrapo- 
lated from smaller-scale installations. 
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The resulting low efficiencies and high 
pressure drops obtained are often 
taken unfairly as a standard measure. 

New types of trays (or packings) 
are almost always compared with “a 
well designed bubble-cap tray,” but 
very seldom are data given for the 
exact loadings, pressure drops, efh- 
ciencies, etc. As an example of how 
far apart “well designed” bubble-caps 
can be, see the plot (opposite page) 
of test data for two 3-in.-dia. caps. One 
is a well balanced cap and riser design 
giving good contact efficiencies and 
moderate pressure drop. The other is 
an intricate, fluted design intended to 
yield better contact of liquid and va- 
por. It succeeds essentially in increas- 
ing pressure drop. 

Despite considerable criticism lev- 
eled against them, bubble-cap trays 
are still widely used and_ specified 
where wide-range operating charac- 
teristics are desired. 

As has been known since the defini- 
tive interpretation of Souders and 
Brown,’ loading of bubble-cap trays 
is limited by increasing entrainment, 
which eventually decreases contact effi- 
ciency. The same criterion, however, 
can be applied to other types of trays, 
with some variation in the constants 
employed. On this basis of design, 
bubble-caps show an inherent defi- 
ciency as compared, for instance, with 
perforated or Turbogrid trays, be- 
cause the caps themselves act as bar- 
riers, increasing hydraulic gradient and 
leaving less disengaging space. 
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Colburn‘ has defined the entrain- 

ment relationship as follows: 
E, : 

ek 
t+ TV 
where E, = tray efficiency at entrain- 
ment ratio of e; E, = tray efficiency at 
zero entrainment; e = entrainment ra- 
tio, Ib. liquid/lb. vapor; L = liquid 
downflow rate, lb./hr.; V = vapor up- 
flow rate, lb./hr. 

From an economic standpoint, Zenz 
has found that permissible maximum 
entrainment for minimum tower cost 
is a function of liquid and vapor rates: 

éy = 0.175L/V (Z) 
where e,, = maximum permissible en- 
trainment. Actual number of trays is 


Ne = NA(1/E.) + 0.175] (3) 
theoretical number of 


E, = (1) 


where N; = 
trays required. 
Typical cost data for bubble-cap and 
perforated trays at various tray spac- 
ings s are plotted against tower diame- 
ter as shown on the preceding page. 
This plot demonstrates how Zenz ar- 
rived at the 0.175 entrainment factor 
for minimum tower cost. The curves 
also show clearly that the very much 
lower order of magnitude of entrain- 
ment for perforated trays as against 
bubble-cap trays yields lower costs. 
Cost calculations were based on $12 
per sq. ft. of bubbie-cap tray area and 
$0.40-0.50 per Ib., depending on the 
diameter, for shell cost. Tray costs for 
perforated trays were adjusted to coin- 
cide with perforated tray installations. 
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Uniflux Trays 

Uniflux trays,* developed and h- 
censed by Socony Mobil Oil Co., have 
been used primarily in petroleum 
refinery service, and data available per- 
tain essentially to hydrocarbon separa- 
tion operations. With 100 towers con- 
taining these trays in actual operation 
and 150 more being designed or con- 
structed, operating experience is being 
accumulated rapidly. 

This tray (see cut) retains the es- 
sential features of the bubble-cap in 
that it contains the elements of the 
riser and the serrated edge for bub- 
bling vapors through liquid. The bub- 
ble slots are in a straight row, however, 
and so installed that vapor action helps 
move the liquid over successive chan- 
nels. It is claimed that this compen- 
sates for hydraulic gradient, and all 
slots are under same submergence. 

An important feature of the tray lics 
in the fact that the functional vapor 
cap is also a structural member. Suc- 
cessive units are quickly assembled and 
interlocked by means of slotted entry 
points. 

With 12-14% slot area on the tray, 
and riser area two to four times as 
great as is usually available with con- 
ventional bubble caps, heavy loadings 
are possible with only moderate pres- 
sure drop. There is a question as to 
whether such large slot areas would 
vield efficient operation at low load- 
ings. At 60-80% of design loading, 
an atmospheric crude distillation tower 
shows fairly sharp fractionation, but 
efficiency is expected to increase ap- 
preciably nearer design loading. 

A 3-ft.-dia. debutanizer operating 
at one-third of design loading yielded 
48% tray efficiency, which is low for 
this type of service. On the other 
hand, a deisobutanizer loaded to 90% 
of design at the top and 36% at the 
bottom showed an average tray efh- 
ciency of 96.5%. 

Here are cost data for Uniflux trays 
of 6 to 12 ft. diameter, expressed in 
terms of sq. ft. of area: 

16-gage, 12 chrome alloy: $6-7 

10-gage, carbon steel: $5-6 

16-gage, Type 316 alloy:  $8-9 
All of the above costs include $1 per 
sq. ft. royalty. 

Tower diameters considered would 
be the same for Uniflux trays as for 
conventional bubble cap trays. For 
a given diameter, it is claimed that 
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Uniflux trays cost only 40-60% as 
much as bubble-cap trays of the same 
material. This excludes shell cost. 


Flexitrays 


After going through a series of 
developments on the comparatively 
complex cascade and Benturi trays,’ 
Koch Engineering Co. has brought 
out a simpler tray, the Flexitray.* 

This tray (see cut) contains float- 
ing caps moved by vapor flow, so that 
the vapor opening is proportional to 
vapor flow up to approximately 60% 
of maximum vapor flow. Above this 
rate all caps are open. For wide ranges 
of operating rates, trays are equipped 
with caps of different weights, so that 
only a portion will be open at low 
rates, and more or all will be open 
at higher flow rates. 

This high degree of flexibility and 
lower cost due to simplified construc- 
tion are the major advantages of 
Flexitrays. It is estimated that, in 
general, they will cost 15% less than 
conventional carbon steel bubble-cap 
trays, and even greater savings will 
be realized in alloy construction. 
About 70 installations have been made 
in diameters up to 19 ft. 

The fact that the moving part is 
a small domed plate operating inside 
a four-legged spider can lead to some 
difficulties. If coking occurs, the caps 
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can stick open, with possible dumping 
of liquid resulting at lower than 60% 
of design vapor flow. Flexitrays can 
be cleaned very quickly, however. And 
extensive service with suspended solids 
and viscous polymeric deposits indi- 
cates that the Flexitray will remain 
clean longer than bubble trays. 

The apparent low resistance to liq- 
uid crossflow should result in more 
uniform vapor distribution than ob- 
tained with bubble caps. Such im- 
provement appears to account for the 
Flexitray’s maximum advantage over 
bubble trays being when large columns 
or high liquid rates are involved. 

On the whole, however, higher ca- 
pacities of the order of 12-50% can 
be obtained with Flexitrays as com- 
pared with bubble-cap trays of the 
same diameter. This is accomplished 
with a high degree of efficiency and 
moderate pressure drop. Tray prices 
are 60-80% of bubble-cap trays. 


Turbogrid Trays 


Simplified construction is the fea- 
ture of the Turbogrid tray developed 
and licensed by Shell Development 
Co. Design from bar stock, rods or 
slotted plates permits fabrication with 
a minimum of material. 

Contact is obtained by passage of 
vapor through interstices between bars 
or rods, or through punched slots. 
Liquid is held on the tray by the 
rising vapor, but open areas are sized 
so that liquor passes downward 
through the same openings. Required 
liquid level on the tray is maintained 
only by a dynamic balance of the fluid 
flows. In very large columns with 
heavy liquid downflow, it has been 
indicated that conventional down- 
comers are desirable. In some cases 
liquid and vapor distributor trays, and 
redistributors after each ten Turbo- 
grids, have been used. 

Turbogrid trays in average size 
towers yield low pressure drop, good 
contact efficiency and high capacity. 
The last characteristic has been noted 
particularly in replacement jobs, where 
bubble-cap trays had been loaded to 
the limits of their capacities. In the 
same shells, Turbogrid trays have 
yielded substantial increases in tower 
capacity, sometimes as much as 50%. 
Some 120 Turbogrid towers are now 
in service. 
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There is some lack of flexibility, 
however, as compared with bubble-cap 
trays. The tower cannot be operated 
over as wide a range at reasonable 
efficiencies, and by the same token, 
excessive variations in composition or 
rate of feed cannot be absorbed 
readily. When it is known that a 
tower will be operated at low load 
rates initially, and later at higher 
rates, sections of the Turbogrid trays 
first can be blanked off. This will 
yield higher efficiency at low loadings, 
and the blanks can then be removed 
when higher rates are desired. 

The simple Turbogrid construction 
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Cincinnati, after 15 years of varied ex- 
perience with Northwood Chemical Co., 
Diamond Alkali Co. and Vulcan Copper 
& Supply Co. He was manager of Vul- 
can’s Engineering Division prior to setting 
up his own practice. He has a D.Ch. E. 
from Brooklyn Poly. 


lends itself to economical fabrication 
in almost all cases, but will show 
particular advantages where more in- 
tractable metals or nonmetallics (glass, 
carbon) are required. As seen in the 
graphs, even for the simplest materials, 
such as carbon steel, appreciable re- 
ductions in tray costs are achieved. 
This is offset somewhat by the royal- 
ties. These are estimated to be 20% 
of the savings predicted in purchase 
of a new tower, are somewhat higher 
for replacement jobs. 


Perforated Trays 


Perforated trays, ancient veterans 
of the process industries, are staging 
a comeback on the basis of merits 
which were long overlooked. 

They were once used primarily as 
a stop-gap, particularly where sedi- 
mentation or scaling of trays was a 
problem. Their successful application 
in light hydrocarbon and air separation 
plants—with tray spacings as low as 
24 in.—helped establish their utility. 

Chemical engineers have commonly 
presumed that narrow operating range 
characteristics were an inherent draw- 
back of perforated trays. Recent in- 
vestigations, however, of bubble for- 
mation, pressure drop and hydraulic 
gradient on trays have indicated that 
the perforated tray can be more heavily 
loaded than bubble-cap trays, with less 
entrainment and hydraulic gradient 
and higher efficiencies resulting. Un- 
fortunately, not much of the recent 
work has yet been published. Valuable 
exceptions are the articles of Mayfield 
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and coworkers” * and of Arnold and 
coworkers.” 

Perforated trays still suffer from 
the disadvantage of alteration of hole 
size—by fouling with solids (restric- 
tion) or by corrosion (enlargement) 
—with adverse effect on pressure drop 
or operating range. Special care is 
required during the initial break-in 
to prevent flushing scale and dirt into 
perforated tray towers. Coking service 
should be avoided. Proper materials 
of construction must be used to pre- 
vent plugging or enlargement due to 
corrosion. 

The major defect of the perforated 
tray, “weeping,” can be overcome to 
a major extent by calculating mini- 
mum vapor velocities which will pre- 
vent weeping." 

Perforated tray towers will cost 
60-70% of the cost of bubble-cap tray 
towers designed to do the same job. 
Additional savings can be expected in 
erection. The graph on p. 210 reports 
cost of perforated trays, in quantities 
greater than 14, made of Type 410 
stainless steel, with carbon steel sup- 
ports, single-flow design. For two- 
flow trays add 15%. 

A properly designed perforated tray 
tower will have 10-40% greater capac- 
ity than a bubble tray tower of the 
same size. At any given capacity, 
pressure drop and hydraulic gradient 
of the perforated tray will be appre- 
ciably less (about 20-30% ) than bub- 
ble-cap trays, while contact efficiencies 
will run about 10% higher. 
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You can cut pump operating headaches and save money if you... 


Know Your Mechanical Seals 


JUDSON S. SWEARINGEN, Southwest Research Institute 


A RAPIDLY increasing number of 
types and forms of mechanical 
seals for rotating shafts are becoming 
available. Periodically, it is desirable 
to review the factors which determine 
the choice between types of seals or 
between seals and stuffing boxes. 

Various mechanical seals have 
many things in common, differing 
mostly in the ways they meet special 
requirements. This makes it easy to 
compare the various kinds of me- 
chanical seals. Special cases, such as 
sealless arrangements and_pressure- 
lubricated journals are not discussed 
here. 

Generally speaking, a stuffing box, 
as the name implies, effects a closure 
by forcing a soft packing medium 
against a rotating shaft. On the other 
hand, closure between the rotating 
and stationary elements of a mechani- 
cal seal results from a lubricated con- 


tact between two plane, rubbing, an- 
nular surfaces ground to precision 
flatness. Here, we shall review shaft 
sealing problems to highlight the rela- 
tive merits of rotating mechanical 
seals and stuffing boxes. 

A stuffing box is acceptable where 
high first cost is not justified; where 
it simplifies a materials-of-construc- 
tion problem; where maintenance is 
not difficult; and especially where the 


liquid being pumped is a reasonably 


good lubricant and not expensive. 

Many excellent packings contain- 
ing graphite or other solid lubricant 
are sufficiently elastic so that they will 
follow the deformations and motions 
of the shaft within small limits. They 
will take more abuse than can a me- 
chanical seal, do not wear the shaft 
rapidly and are simple to repair. 

An inherent advantage of packing 
is that, after abuse, repair is possible 
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merely by tightening the gland or 
replacing packing. However, due to 
the nature of the materials involved, 
the leakage rate usually is consider- 
able, especially at high speeds. Fur- 
ther, periodic adjustment and repack- 
ing are required. 

As stated previously, two plane 
annular surfaces rub together to pro- 
vide sealing in the mechanical seal. 
As long as these surfaces are kept free 
of abrasives and corrosive chemicals, 
are lubricated, are not permitted to 
overheat, and are not overloaded, they 
will have virtually indefinite life. In 
practice, this may be a year or longer. 

In most mechanical seals the sta- 
tionary surface is carbon and the ro- 
tating surface is usually phosphor 
bronze, Stellite, or a similar metal 
selected to withstand operating condi- 
tions. Seal face materials now becom- 
ing available are more resistant to 
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BELLOWS seal. Fulton Sylphon. Fig. 2. 


wear and to high temperature. They 
are harder carbons for the stationary 
clement and ceramic materials for the 
rotating element. 


Points to Remember 


Assuming that improved sealing 
and less maintenance will justify the 
added cost of a mechanical seal, its 
applicability depends upon its success 
in meeting the various requirements, 
especially mis-alignment, face loading, 
and temperature. 

In practice, a seal for a rotating 
shaft must tolerate to a degree some 
or all of the following effects: 

¢ Shaft end motion. 

eShaft “run-out” (rotation 
about a line spaced from the shaft 
center. ) 

¢ Deviation of the shaft from a 
position perpendicular to available 
faces or bores in the pump case. 

¢ Misalignment due to thermal 
expansion or because of piping or 
structural stresses. 

e Excessive seal face loading 
(possibly due to one or a combination 
of the above effects, or to high un- 
balanced pressure). 

¢ Lubrication and cooling. 

From the operator’s standpoint, a 
seal should meet the following addi- 
tional requirements: 

¢ Be simple to install. 

¢ Require a minimum of modi- 
fication in the pump to accommodate 
it. 

¢ Not require specialists for in- 
stallation and repair. 
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This latter requirement has encour- 
aged some manufacturers to offer 
package type seals, which are installed 
and replaced as a unit. 


How Seal Works 

Fig. 1 (p. 213) is a schematic 
sketch of a seal drawn somewhat out 
of proportion to show clearly typical 
methods of meeting the various re- 
quirements. A discussion of this seal 
emphasizes the desired features of a 
commercial seal so that you may rec- 
ognize and evaluate any special require- 
ments existing in specific cases. 

The seal is in reality two similar 
seals arranged back to back to provide 
a chamber for circulation of coolant- 
lubricant. Actual sealing between 
case and shaft is done by pairs of 
mating seal faces at (1) and at (2). 

At (1) one seal face is on stationary 
carbon ring R which is clamped in 
place against a gasket. The mating 
seal face is on the rotating seal ring 
C which is supported by ring K, 
which in turn is clamped to the shaft 
with set screws. 

One O-ring prevents leakage be- 
tween the seal ring and the set-screw 
ring, and another O-ring prevents 
leakage between the latter and the 
shaft. A spring presses the seal ring 
C axially against the stationary seal 
ring R. The right hand seal is simi- 
larly arranged. 


Coolant-Lubricant 

With the seal as shown, a supply 
of lubricating oil is pumped in at A 
and out at B against a back pressure 
greater than the pump working pres- 
sure. This supply of lubricating oil 
serves two purposes. First, it serves as 
a cooling agent in the event that tem- 
perature is a problem, and second, it 
assures that none of the pumped 
fluid, which may contain fine sand or 
other abrasive solids, enters seal No. 1. 

If cooling is not a problem, oil need 
not be withdrawn at B. Unless condi- 
tions are ideal, a small amount of the 
coolant-lubricant may leak past seal 
No. 2 and drip out of the seal (or be 
drained by connection E) but this 
will be an insignificant amount. 

If the pumped liquid can be fil- 
tered, a filtered stream of it may be 
substituted for the lubricant. If the 
pumped liquid does not have a serious 
amount of abrasive in it and cooling 


is not a problem, then the lubricant 
and also seal No. 2 may be dispensed 
with. 

Excessive heat will damage the 
O-rings or other sealing members and 
possibly the rubbing seal surfaces. If 
a volatile liquid such as propane is 
being pumped and also used as the 
seal lubricant, the temperature must 
be well below its boiling point. At 
the other extreme, low temperature 
may cause freezing of the pumped 
fluid or of contaminating water which 
may interfere with proper seal per- 
formance. 


Run-Out and Misalignment 


If the shaft does not run true, it is 
clear that the seal elements C and C’ 
will likewise run out. Any reasonable 
amount of run-out is met satisfactorily 
by making the seal face areas of C 
and C’ greater than those of R and 
R’ so that full seal faces are always in 
contact. 

If the shaft is not perpendicular to 
the seal face of the stationary carbon 
ring R, the seal face will still remain 
in contact because the O-ring in ro- 
tating element C seats on a spherical 
guiding surface, T. 

Clearly the ring C can be cocked 
without undue friction and without 
losing its sealing contact with the 
shaft. It will have to oscillate on this 
spherical surface every revolution so 
the angularity must not be excessive 
or the O-ring will wear. Run-out is 


JUDSON SWEARINGEN, Dir. of Petro- 
leum Div., Southwest Research Institute, 
Houston, invented the ingenious seal used 
on thousands of stage compressors at Oak 
Ridge uranium diffusion plant. 
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RUGGED seal for high pressure, heavy duty and unusual conditions uses heavy carbon ring seal. Durametallic Corp. Fig. 3. 


considered excessive if it is greater 
than a few thousandths of an inch. 

In practice, the surface T need not 
be machined spherical because the 
angle is too small to make it neces- 
sary. It is shown spherical in the 
drawing merely to illustrate the point. 

Seals containing metal or rubber 
bellows instead of O-ring joints are 
preferred for greater run-outs. In 
mctal bellows fatigue failure must be 
considered. 

If the seal assembly is stationary 
and the axially fixed member rotates, 
any angularity of the latter’s seal face 
to the axis of rotation makes it neces- 
sary for the stationary member to 
oscillate, and then the dynamics of 
the system must be considered. 

In the assembly ‘of the seal, it is 
desirable that the carbon rings be pro- 
tected radially from mechanical in- 
jury by such provisions as the guard 
bearing G and G’. Further, it is often 
desirable to have an axial limit to 
avoid damage in that direction, and in 
the drawing axial guards are _illus- 
trated by the stops H and H’. 

To adjust a seal for proper spring 
tension the size of space openings 
J and ]’ is often specified. These 
spaces can be inspected through the 
oil connections. This is a crude pro- 
vision. In many commercial seals 
the sealing elements can be exposed 
fully for inspection and adjustment. 

The specification on flatness of 
seal faces is usually about 3 light- 
lines which means about 1/30th of 
one thousandth of an inch. This flat- 


ness will not be retained if the parts 
are then tightly clamped between 
faces which are not flat. 

Two arrangements in the drawing 
show common methods of clamping 
the stationary carbon ring. On the 
left side the ring R, is shown clamped 
against a soft gasket. If this should 
distort the face slightly, it will wear 
flat. Since it is firmly held it will 
then operate satisfactorily after this 
break-in period, which may require 
several days. 

In the illustration on the right, the 
carbon ring R’, is mounted loosely, 
sealed by an O-ring, and keyed with 
a pin (not shown) to prevent rota- 
tion and possible damage to the 
O-ring. (At the option of the de- 
signer, the arrangement may be re- 
versed so that R’ floats axially and 
C’ is fixed axially.) 


Balancing Pressure 


In the selection of seals the ex- 
pressions “balanced” and “partially 
balanced” are encountered. The hy- 
drostatic pressure at various points 
in the oil film between the faces of 
a seal is usually directly proportional 
to the radial position across the seal 
face, but occasionally it is somewhat 
higher than this linear variation. For 
illustrative purposes, let us assume 
that the variation in pressure is linear 
and that we wish to balance the seal 
exactly. 

Referring now to seal No. 1, Fig. 1, 
the movable element of the seal 
which is to be balanced is the metal 
ring C. Balancing refers to the ar- 
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rangement which would make the 
axial position of C insensitive to the 
pressure difference across the seal. 

It is obvious that the annular areas 
x and y are of no significance and 
could be removed without affecting 
the seal balance. The pressure act- 
ing to force the ring C to the right is 
the summation of pressures existing 
within the lubricating film between 
the mating sealing faces. 

It has been assumed that this pres- 
sure is linear decreasing toward the 
axis of rotation. The seal would be 
balanced if half of this annular area 
is opposed by high pressure sealing 
fluid in the space J and the other half 
opposed by low pressure system fluid 
in the spring chamber. This is ac- 
complished if the diameter D is es- 
sentially at the mid-point of the ef- 
fective seal face. (The drawing il- 
lustrates it in this position. ) 

Usually it is not desirable to com- 
pletely balance a scal. As_ stated 
above, the pressure prevailing between 
the seal faces often is higher than 
average. Complete balancing might 
result in the seal actually being over- 
balanced so that the faces might be 
forced apart making leakage ex- 
cessive. 

For low and moderate pressures, 
balancing is not necessary. However, 
for high pressure-difference it is essen- 
tial that most of the hydraulic seal 
load be alleviated by balancing. 


Other Commercial Types 


With this explanation, two addi 
tional figures of actual commercial 
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MECHANICAL SEALS 


BEFORE installation on pump shaft you see spring, retainer and two 


AFTER installation, external type seal 


seals show provisions for meeting 
these requirements to varying degrees. 
Usually, compromises are necessary to 
favor the problems which are most 
important. 

Fig. 2 is a bellows-type seal in 
which the stationary element is 
mounted on a flexible bellows and 
thrust against the rotating face by a 
spring, not shown, or by bellows com- 
pression. Bellows serves to support 
the seal face in a variable axial posi- 
tion and it insulates the seal ring 
against clamping stresses and possible 
damage. 

Further, there is an opportunity for 
balancing through matching of mean 
diameters of seal face and bellows. 
Guides and stops also can be pro- 
vided to protect the seal or bellows, 
and to damp possible vibrations o1 
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seal rings. 


extends beyond pump case. Sealol Corp. 


chatter. For moderate pressures these 
seals are very satisfactory. 

For high pressures, heavy duty and 
unusual conditions, rugged seals sim- 
ilar to the one drawn in Fig. 3 are 
necessary. Note that the sealing face 
is balanced by O-ring A, and that ro- 
tating sealing ring B has a large cross- 
section to increase strength and main- 
tain seal face flatness. (Such a heavy 
section mounted on a bellows might 
set up vibrations. ) 

The carbon ring C is heavy, is re- 
placeable, may be provided with lu- 
brication, and is jacketed at D for 
cooling. There is a leakage vent E 
and an auxiliary stuffing box F to con- 
tain any leakage. Stuffing box F may 
be replaced by a close-fitting bushing 
in most Cases. 

This seal obviously requires con- 


siderable adjustment in order to be 
fitted properly and installed with cor- 
rect spring tension, alignment, and 
the like. If this is objectionable, most 
companies also offer seals which are 
partially or completely self-contained. 
The problem of space may prevent 
their use, and they usually cost more. 


Extreme Conditions 

The question of protecting a seal 
from abrasives is met in various ways 
For instance, a small amount of seal- 
ing fluid can be introduced near the 
seal to flow into the pump. This 
clean liquid may be a filtered stream 
from the pump discharge. Some man- 
ufacturers offer a crude rubber seal 
to protect the seal faces from ab- 
rasives. 

The pressure against which it is 
practical to seal depends upon the de- 
signer’s ability to prevent seal face 
injury. Flatness of seal faces must be 
assured by maintaining uniform tem- 
perature and indifference to pressure 
stresses, balancing the seal to mini- 
mize seal face loads, lubrication, and 
speed of rotation. With reasonable 
construction it is possible to seal sat- 
isfactorily several hundred psi. at 
3,600 rpm. with a shaft several inches 
in diameter. 

Some seals use O-rings and others 
use chevron packing. O-rings are 
more convenient but are not available 
in Teflon which is sometimes re- 
quired. 

Gases may be sealed as well as 
liquids. It is only a matter of lu- 
bricating the seal face by introducing 
a few drops an hour of oil between 
the seal faces, usually through a small 
hole within the carbon ring. 

Summarizing—for low pressures, 
simple rubber-mounted or bellows- 
mounted mechanical seals have largely 
replaced stuffing boxes except for spe- 
cial materials such as liquid ammonia. 
For heavy duty applications and high 
pressures, the seal parts of a mechan- 
ical seal must be precision-made and 
mounted so that they will operate 
under all of the conditions to be en- 
countered. 

When these requirements are met, 
the leakage rate is extremely low and 
the seals have long life. There must 
be no compromise on meeting the 
mechanical requirements, as failure to 
do so is equivalent to deliberately pro- 
viding conditions which will damage 
the seal. 
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Chemical Engineering Fundamentals 


General Considerations in Reactor Design—III 


T. E. CORRIGAN and E. F. YOUNG, Olin Mathieson Chemical Corp., Brandenburg, Ky. 


Last month (Chem. Eng., Oct. 1955, p. 211) we 
showed that backmixing has an important effect on 
simple reactions in flow reactors. 

We'll expand this now to include backmixing equa- 
tions for the case of fractional order and second order 
reactions. 


Backmixing Effect on Second-Order Reactions 


If a reaction were second order, the basic rate equa- 
tion would be 
dC 4/dt = —kC 2 
and the steady-state material balance would be 
FC a ex FCa = RCV 
Cao — Ca = R(V/F)CH? 
This is soluble as a quadratic. 
k(V/F)Ca + Ca — Ca. = 0 
Ca = [(F/V)*(2k2) + (F/V)(Cao/k) 05 — (F/V)(4R) 
Or, letting a = F/2Vk 


Cz = [a? — 2aC ao]°"* a 


Backmixing Effect: Fractional-Order 
We can also derive equations for fractional-order 
reactions. For example, if the reaction were 4-order, 
—dC4/dt = kC 4" 
Cao — Ca = k(V/F)C a5 
Squaring both sides of this equation and solving as a 
quadratic, gives us 
Ca = Cao + (k2/2)(V/F)? — R(V/F)[C ao — (k?/4)(V /F)?]°5 


Effect of Backmixing on the Simple Reaction A>R 


Order of Rate Equation, No Backmixing 


Reaction, 
Ca = C sce** 
1/Ca = (1/Cac) + kt 


Ca = (Cao — 0.5kt)? 


Nomenclature (Consistent Units) 


See explanation this page 

Initial charge of A, B in concentration units 

Reactants 

at+b 

Concentration of 

Initial concentration of A, B 

Differential operator 

2.7183 

Feed rate 

Rate constant 

Molar ratio 

Order of reaction 

b/a 

Products 

Holding time in a batch or longitudinal flow reactor 

Holding time in a backmix reactor 

Volume 

Degree of conversion in a batch or longitudinal flow 
reactor 

Degree of conversion in a backmix reactor. 


PF AZAOQHC aD ® 
b & 


i a | 
177) 


* 


In this case, if we let a = kV/F, 
Ca = Cao — 0.50? — a[Ca, — a?/4]5 
The table presented below is a summary of the 
rate equations for the reaction of A going to R for first, 
second and one-half order reactions; and for batch, 
longitudinal flow and backmix reactors. 


Backmix vs. Longitudinal Flow Reactors 


To illustrate the effect of backmixing of a simple 
reaction (first order), we have worked out a case com- 





(Batch Reactor, Longitudinal Flow Reactor) 


Rate Equation with Backmixing 
(Stirred Tank .Packed Tower, Baffled Tank etc.) 


Ca = Ca./[R(V/F) — 1) 
Ca = a? + 2aC4,.°°; wherea = F/2Vk 


Ca = Ca. + 0.50? — a[Ca. — (a?/4)]°5; where a = kV/F 
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CE REFRESHER ... 


How Backmixing Slows Conversion 


% Conversion =100 [i-(Ca/Ca,)] 








l l 
10 20 30 40 
Reaction holding time, min. 





Longitudinal Reactor: C4 
Backmix Reactor: Ca 
© Conversion 

If we assume that k = 1.0, then 


Longitudinal Reactor Backmix Reactor 
© Conversion % Conversion 
63 50 
67 
75 
80 
83 
86 


Volume Needed for a Given Conversion 


£. Backmix volume/Longitudinal volume 


5 
Ratio of Reactor Volumes 


to Achieve Desired Conversion 
(Fig.2) 





i | | 1 
20 60 80 


% Conversion= 100[I-(C,/Cy)] 





paring the backmix with the longitudinal flow reactor 
(see Figs. 1 and 2). 

Note that Fig. 1 is a plot of percent conversion for 
a given feed rate vs. the holding time in the reactor. 
The upper curve is for a longitudinal reactor and the 
lower curve for a backmixing reactor. These curves 
were calculated for the hypothetical case where the 
reaction is first order and k = 0.1/min. 

We can see that where the conversion per pass is 
low, the effect of backmixing is small. For instance, 
at 20% conversion the holding times are 2.24 min. 
and 2.50 min. for longitudinal and backmixed reactors 
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respectively; at 50% conversion the holding times are 
6.9 min. and 10 min. 

The effect of backmixing becomes especially great 
at high conversions. At 85% conversion, the required 
holding times are 19 min. and 57 min. respectively. 

How the backmixing effect increases with conversion 
is shown in Fig. 2. This is a plot of the ratio of reactor 
volume required for backmix reactor to that required 
tor a longitudinal reactor as the required conversion 
increases. At 70% conversion the required volume is 
doubled but at 85% conversion, five times the volume 
is required. 

Note that for a first-order reaction, the ratio of reactor 
volume required (or the required holding time) is a 
function of the percent conversion only. The ratio 
does not depend on the value of the rate constant. 

Therefore, the curve in Fig. 2 will hold for any first- 
order reaction. We can show this as follows: 

Longitudinal Reactor 

Conversion = : 
l-—-zr= 
In (1 — xz) =—kt 
t =—[In (1 — x)]/k 
Backmix Reactor 
Conversion = x = 1 — [1/(kt, + 1)] 
1—2z = 1/(kt, + 1) 
1/(1 — xz) = kt» + 1 
ty = (1/k)[x/(1 — 2x)] 
We can set up the ratio of holding times for the back- 
mix reactor and the longitudinal reactor as t,/t. Then, 
(1/k)[x/(1 — x)] 


ae (1/k) In (1 — 2) 


The rate constant drops out and the effect of back- 
mixing is the same for all first-order reactions of the 
type A going to R regardless of the value of the rate 
constant. 


What About Reactant Ratio? 


In any reaction involving two components such as 
A+B—-R 
there is the question of what ratio of reactants should 
be used. The general differential equation for this 
type of reaction is 
dx/dt = k(a — x)(b — x) 

If we let r = b/a, and consider that for any reactor 
volume a + b = c¢, then 


a=c-—ar b = ar 


dx/dt = k(c — ar — x)(ar — 2) 

The quantity (dx/dt) (1/k) is a maximum when the 
product (c — ar — x) (ar — x) is a maximum. We 
can show that this quantity is a maximum when r = 1.0; 
i.e., when the initial concentrations of A and B are 
equal. Therefore, in the general case, the smallest 
reactor size for a given production rate or the greatest 
conversion possible in a given reactor is achieved when 
stoichiometric quantities are charged. 

There are certain considerations which may indicate 
that other ratios may be best in specific cases. For 
example, if A is a much more valuable raw material than 
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B, it will probably be desirable to have a high ratio of 
B to A in the feed. Even though this may increase the 
size of reactor required it will maintain extremely low 
residual concentrations of the expensive material, A. 

Or, if it is difficult or impossible to recycle one com- 
ponent (such as a substance that would decompose 
when distilled) it may again be desirable to sacrifice 
reactor size to over-all economy. We would use a 
high initial and residual concentration of the com- 
ponent that can be recycled. 


Backmixing Effect: A+B->R-+5 


We have shown above the effect of complete back- 
mixing on the reaction of A going to R. The ratio of 
the holding time required in a backmix reactor to that 
required in a longitudinal reaction is a function of 
conversion. Further, for a first-order reaction this ratio 
is independent of the actual reaction constant. 

The effect of backmixing on a reaction such as 

A+B—>R+S 
where tht reaction is second order, is similar. We 
show a plot of the ratio of backmixing holding time to 
longitudinal or batch holding time in Fig. 3. The mole 
ratio of reactants in the feed is a parameter. 

The equation for a batch or longitudinal reactor has 
been derived in the classical literature on this subject. 
We will present the equations here but not the deriva- 
tions. For a reaction such as 

A+B—>R+S8 
—dC4/dt = kCaCpz 
If we let a = initial charge of A (concentration units); 
b = initial charge of B (concentration units); and 
x = conversion (moles of A reacted), then 
—d(a — x)/dt = k(a — x)(b — a) 
or, 
dx/dt = k(a — x)(b — x) 
In the case where a does not equal b, 
1 b(a — x) 
é-t"#-n ” 
In the case where a equals b, 
dx/dt = k(a — x)? 
and 
x/[a(a — x)] = kt (2) 

Kqs. (1) and (2) for longitudinal flow or batch 
reactors appear in physical chemistry and chemical 
kinetics texts. The corresponding backmixing equation 
for second-order reactions of this type does not appear 
and so it will be presented here. 

The equation for backmixing is derived by a material 
balance over a steady-state reactor in the same way 
that the first-order equation was derived last month 
(Chem. Eng., Oct. 1955, p. 214). 

With the sketch at the top of the next column. as 
our guide, if we perform a material balance on A, the 
resulting equation is: 

FC 4. = FCa — RCaCaV 
where F = feed rate expressed on a volume basis; 
C4. = concentration of A in the feed; and V is reactor 
volume. 
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> RCaCpV 

Cao — Ca = R(V/F)CaCr 
In terms of conversion, 

Cao 


= 


=a-—-w 


C 
0 
C 


A 
A 
p=b-@z 
where a = C,.; and b = C,,. Then, 

r=k(V Fy\(a-—avib-—-xr 
or 

k(V/F) = 2x/[(a — x)(b 

In terms of holding time 

kt = x/[(a — x)(b — x)] 

A chemical engineer is interested in the effect of 
backmixing for a given reaction (i.e., the same value 
of k). The usual questions that he asks himself are: 

¢ What additional holding time, or reactor volume, 
would be needed to compensate for backmixing if it is 
present? 

¢ For a reactor of given size, what would be the 
decrease in conversion caused by backmixing? 


- Backmix reactor time/ Longitudinal reactor time, ty /t 
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How Backmixing Increases Reaction Time 
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The first question involves the ratio of backmixing 
holding time, t,, to longitudinal holding time, t, at 
equal values of conversion. The second question in- 
volves the ratio of backmixing conversion, x,, to longi- 
tudinal conversion, x. 


Effect on Volume at Same Conversion 


The equation for a given conversion is obtained by 
dividing Eq. (4) by Eq. (2). 
z/[(a — x)(b — x)] 


eo aa i ; 
hey /ket [1/(a — b)] In [(6a — br) /(ab — ax) 


Cae. Si a 

(a — x)(b — x) In [(ba — bx) /(ab — azx)] 

This equation can be expressed as a plot of t,/t vs. x 
with a and b as parameters. However, the use of two 
parameters would make a two-dimensional plot virtually 
impossible. 

We can simplify Eq. (5) further by defining the 
unit of volume in the concentration term as that vol- 
ume which is occupied by one mole of A at feed condi- 
tions. Then a equals 1.0 and b becomes the mole ratio 
of B to A. 

However, a and b are in concentration units. There- 
fore, we want to express x in concentration units also. 
If we want x to be in terms of fraction of A converted, 
we can change the form of the equations. 

Let x = C,.x., where x. is the conversion in concen- 
tration units. Then, 





t,/t = 


a=Ca b = Ca.M 
a—z=C,,(1 — 2) 
b—2z =Ca(M — 2) 
a—b=C,,(1 — M) 


Substituting into Eq. (5) gives us the following equa- 
tions: 


Rly Cat /[Ca2(1 — x)(M — 2)| 


- 1 yf Meal - 2) 
Castl — M) CacC a.(M - x) 


ae ia Sn OD i 
t (1—2)(M —2z)In[((M — Mz)/(M — 2)| 


(6) 


This compares with the first-order expression that we 
developed above: 
ved.) 


(1 — x) In (1 — 2) (7) 


t/t = 

As the mole ratio of B to A in the feed becomes 
greater, the second-order reaction behaves more and 
more like a first-order reaction. Eqs. (6) and (7) 
become identical in form at an infinite mole ratio of 
B to A in the feed. This is the case of a “pseudo first 
order reaction and is common where one reactant reacts 
with the solvent. 

We can show this mathematically quite easily. Start 
with Eq. (6) and divide both the numerator and 
denominator by M. Let M equal infinity and we get an 
equation that is identical with Eq. (7), the first-order 
equation. 

In Fig. 3 we show a plot of the ratio t,/t vs. x 
Curves are shown for mole ratios of 1, 2 and 10. Note 
that the value of t,/t becomes very large as conversion 
approaches 100%. Although these curves are helpful 
for visualizing the effect of backmixing, they are difficult 
to use because of their steep slopes at high conversions. 

An improved method of plotting these ratios has been 
developed by G. A. Lessels in a paper now being pre- 
pared for publication. Lessels plots the ratio t,/t vs. the 
fraction of A unconverted on log-log paper. On this 
type of plot, Fig. 4, the actual curves are more nearly 
linear.* Except for the case of a 1-to-1 mole ratio they 
are not quite linear. 

We can see also from Fig. 4 that as the mole ratio 
of B to A in the feed approaches infinity, the curve for 
the second-order reaction approaches that for a first- 
order reaction. 


*Fig. 4 is reproduced by permission of G. A. Lessels, De- 
velopment Engineer, Hydrocarbon Chemical Division, Olin 
Mathieson Chemical Corp., Brandenburg, Ky. 





REPRINTS AVAILABLE 
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PHYSICAL 
CHARACTERISTICS: 


Specific Gravity — 1.12 
Tensile Strength — 2000 psi 
Resistance to Cold Flow—Excellent 
Deformation Under Load at 122°F — 0.6% 
Impact Strength — Izod 32 ft. Ibs./in. notch 
Resistance to Continuous Heat, no load—212°F 
Low-Load Heat Distortion Temp.—105-110°F 
Coeff. Thermal Expansion/Deg. F — 9x10-5 
Resistance to Sunlight — Excellent 
Water Absorption — 0.04-0.06% 
Elongation — 100-200% 


No other chemical piping offers such a re- 
markable combination of chemical resistance, high impact strength, 
and easy workability as new ACE Parian. Formed of Polyethylene 
with all the skill of American Hard Rubber Company’s 101 years 
of specialized experience, it is ideal wherever both the interior and 
exterior of the pipe are exposed to corrosion. Odorless and non- 
toxic, it’s also good for foods and beverages. 

All standard pipe sizes from 42” to 2”. Standard lengths of 10 
feet. It’s easy to thread with standard dies, and a complete line of 
molded Ace Parian fittings are available. 

Why not glance over the physical characteristics and specific 
reagents at right, and see how many places in your plant this new 
pipe can save for you! 


RESISTANT 
CHEMICALS 
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Parian is only one of many ACE rubber and 
plastic products serving the chemical indus- 
try. Tanks, pumps, piping, valves, fittings are 
available in. standard or special constructions 
for complete chemical processing, storage or 
circulating systems. Ask our engineers to rec- 
ommend the most economical corrosion- 
resistant equipment for your processes. 





EXCELLENT: 

Sulfuric Acid, 10-30% 
Calcium Chloride, 15% aq. 
Calcium Hypochlorite 
‘‘Duponol’’ ME, 10% aq. 
Triethanolamine 

Ferric Sulfate, 15% aq. 
Saturated Salt Water 


GooD: 

Sulfuric Acid, 60% — 
concentrated 

Hydrochloric Acid, conc. 
(10-37%) 

Sodium Hydroxide, 10-50% ; 

Ethyl Alcohol (denatured) 

Acetone 

Formic Acid 

Hydroflouric Acid, 48% 


FAIR: 

Nitric Acid, 10% 

Acetic Acid, 10% 

Ammonium Hydroxide, 
10-28% 

Dioxane 

Xylene 

Sodium Bisulfite 

Linseed Oil 


POOR: 

Benzene 

Ethylene Dichloride 
Butyraldehyde 


UNSUITABLE: 

Nitric Acid (Conc. 70%) 
Acetic -Acid, glacial 

Oleic Acid, conc. 

Most Chlorinated solvents 
Lubricating Oil 

Ethyl Acetate 


E rubber and plastic products 





AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET +» NEW YORK 13, N. Y. 
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Low Cost Method Controls Gas Burner 


David E. Morris 


Chemical Engineer, Mallinckrodt Chemical Works, St. Louis, Mo. 


Oftentimes it is possible to se- 
cure satisfactory temperature con- 
trol of gas-fired equipment with an 
on-off controller. However, there 
is the problem of preventing flash- 
back in the burner if the combus- 
tion chamber is cold. To avoid 
this, it is common practice to use 
a motor-operated valve in the gas- 
supply line. Since a valve of this 
type is slow in operation, this in- 
sures that the gas supply will be 
turned on slowly when the con- 
troller calls for heat. 

A simple and much cheaper 
method which attains the same re- 
sult is to use a solenoid valve in- 
stead of a motor-operated valve— 
and then make a slight modifica- 
tion in the gas pressure-reducing 


valve. Without the modification, 
the solenoid valve, which opens 
with a snap type of action, would 
instantly permit a full flow of gas 
through the burner. In larger sole- 
noid valves with an external spring, 
this characteristic could probably 
be overcome satisfactorily through 
the addition of a dash pot. But in 
smaller valves with the entire mech- 
anism enclosed, this solution is not 
available. 

Instead, with smaller solenoid 
valves, the pressure reducer can 
easily be modified to give slow 
opening. A diaphragm type pres- 
sure reducer would be provided for 
the installation in any case. When 
the controller calls for no flow and 
the solenoid valve closes, pressure 


on the downstream side of the re- 
ducing valve builds up against the 
diaphragm and closes the valve. 
Now, if the vent above the dia- 
phragm is throttled by means of 
an orifice, then the slow leakage 
of air through the orifice will pre- 
vent rapid movement of the dia- 
phragm when a call for more heat 
opens the solenoid valve. Hence 
the reducing valve will open slow- 
ly, and its rate of movement can 
be controlled within limits by the 
size of orifice used. 

A simple way to make the orifice 
is to attach a $-in. ips. x } in. cop- 
per tube fitting to the vent. This 
is plugged and drilled with a 0.010- 
in. hole. Then the hole can be 
peened smaller until the desired 
slow rate of opening is obtained. 
A prick punch is handy for this 
peening operation. A control of 
this sort has been operating for 
three years without attention. 


Quick Identification for 
Your Process Piping 


Thomas Garcia B. 


Rice Institute, Houston, Tex. 


Process piping is commonly iden- 
tified by color coding. For exam- 
ple, the standard colors of the 
ASME code are: Red, fire protec- 
tion; Yellow, dangerous; Green, 
safe; Blue, protective; and Purple, 
extra valuable. To give more spe- 
cific identification, various plants 





% Winner of September Contest: 


Condensed Steam Can Provide 
Clean Water Under Pressure 
For Pump Lantern Glands. 


As winner of the September Plant Note- 
book Contest, this article has earned a 
prize of $50 in cash for Edward J. Gib- 
bons and James Ulrich, who are me- 
chanical engineers in the Research and 
Development Dept. of Colgate-Palm- 
olive Co., Jersey City, N. J. Their idea 
provides seal water for pumps at very 
little added expense. 


bo 


$50 PRIZE FOR A GOOD IDEA— 
Until further notice the Editors of 
Chemical Engineering will award $50 
cash each month to the author of the 
best short article received that month 
and accepted for the Plant Notebook. 

Each month’s winner will be an- 
nounced in the issue of the second fol- 
lowing month, and published the third 
following month. 


$100 ANNUAL PRIZE-—At the end of 
each year the monthly winners will be 
rejudged to determine the year’s best 
Plant Notebook article which will then 
be awarded an addition $100 prize. 
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HOW TO ENTER CONTEST—Any 
reader of Chemical Engineering, other 
than a McGraw-Hill employee, may 
submit as many entries for this contest 
as he wishes. Acceptable material must 
be previously unpublished and should 
be short, preferably not over 500 words, 
but illustrated if possible. Acceptable 
nonwinning articles will be published 
at regular space rates ($10 minimum). 

Articles may deal with plant or pro- 
duction “kinks,” or novel means of pre- 
senting useful data, which will interest 
chemical engineers. Address Plant Note- 
book Editor, Chemical Engineering, 
330 West 42nd St., New York 36, N. Y. 












te at this revolutionary new thermodynamic 
steam trap. Could it possibly be simpler? Look 
for the valve closing mechanism—there isn’t any! 
The kinetic energy of steam closes the valve and 
only the TD uses this new operating principle. 


Only 3 parts...cap, disc and body... machined 
from stainless steel bar stock... all extremely sim- 
ple, rugged, durable. Only one moving part...a 
hardened SOLID stainless steel disc... practically 
wear-proof. 





Just imagine how much time and expense this 


TROUBLE-FREE DESIGN 


No valve-closing mechanism 
to wear or stick —the kinetic 
energy of steam closes the 
valve. No critical clearances 
to choke. No gaskets to leak. 
Only one moving part—a 
SOLID stainless steel disc. 


ie 
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Now —A Revolutionary NEW Steam Trap! 


Practically Eliminates Maintenance! 






7. A CAP 









2. apbisc 




















new TD steam trap can save you by greatly 
reducing and simplifying trap maintenance and 
inventory! 






SOME OF MANY OTHER ADVANTAGES: 
1. Use the same trap for 10-600 sures up to 50% of inlet 
psi... for light or heavy loads pressure. 
-.. Without seat or valve 4 Not affected by superheat, 









change or other adjustments. — water-hammer, corrosive con- 
2. Closes tight on no load—no densate. 

steam waste. 5. Only one spare part—solid 
3. Operates against back pres- stainless steel disc. 





Ask for a 60 day trial installation of Sarco TD 
trap and strainer... write for bulletin 257. Sarco 
Co., Inc., Empire State Bldg., New York 1, N. Y. 


SARCO 









Only Sarco Makes All 5 Types 


That's why Sarco can give impartial advice on 
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adopt their own color codes, and 
some stencil the names of the fluids 
on the lines. 

Both methods are somewhat 
time consuming and in dark loca- 
tions the identification by color 
may not always be easy. It has 
therefore occurred to me that the 
possibility of using reflective pres- 
sure-sensitive tape would be worth 
exploration. Such tape is readily 
available, although not in a full 
range of colors. It takes very little 


light to make it show up unmis- 
takably—witness the color strips 
often used on the rear of automo- 
biles. It is not difficult to cut ar- 
rows from it to show flow direc- 
tion, and it might be feasible for 
large users to have cutting dies 
made with which block letters 
could easily be cut to form word 
labels. 

Minnesota Mining & Mfg. Co. is 
the principal source for these re- 
flective tapes, which are made un- 


der the name of Scotchlite. The 
colors at present available include 
red, silver-white, yellow, and gold. 
The Meyercord Co. makes fluores- 
cent colors which also might be 
adaptable for this purpose. 


Nore: Frequent contributor Gar- 
cia, who will be remembered as the 
former chief chemist of Petroleos 
Mexicanos at Poza Rica, Ver., Mex- 
ico, is now taking graduate studies 
at Rice Institute —Ep1rTor. 
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Vapor Pressures of Benzene Halides 


Om P. Kharbanda 


Research Dept., Simon-Carves Ltd., Stockport, England. 


Growing importance of the va- 
rious chlorobenzene isomers has 
prompted the author to prepare the 
nomogram above to give vapor pres- 
sures of all the benzene halides for 


224 





which the data are included in 
Stull’s excellent vapor pressure com- 
pilation (Ind. Eng. Chem., 39, 517, 
1947). 


Use of the nomogram is very 
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Substances Included in the Chart 
Benzene 

1, 4 Bromochloro benzene 
1, 4 Dibromo benzene 

1, 2 Dichloro benzene 

1, 3 Dichloro benzene 

1, 4 Dichloro benzene 
Hexachloro benzene 
Monobromo benzene 
Monochloro benzene 
Monoiodo benzene 

16 Pentachloro benzene 


” 
a ee ee 


~ 


15 i. 3, 4 Tetrachloro benzene 
13 3, 5 Tetrachloro benzene 
14 3, 5 Tetrachloro benzene 


, 8 Trichloro benzene 
m 4 Trichloro benzene 
, 3, 5 Trichloro benzene 


8S PS bo bo bo 


1 
ty 
11 i, 
1 
1 


simple. For instance, to find the 


- vapor pressure of 1, 3 dichloro ben- 


zene at 105 C., locate the number 
of this compound as 4 in the table 
and extend a line through 105 and 
Point 4 to cut the vapor pressure 
scale at 100 mm. Hg. 

If desired the vapor pressure 
scale can easily be extended up- 
ward to 1,000 mm., or downward to 
1 mm. The scale is logarithmic and 
the extensions can be calibrated 
from the corresponding portions of 
the 10-100 mm. part of the scale. 


Light on Static 


Development of static electricity 
by rubber belts can build up enough 
potential to be dangerous in some 
cases, requiring conductive belts. 
Dayton Rubber Co. researchers 
have found that holding a 1/25- 
watt neon glow bulb near a charged 
V-belt will actually light the bulb 
if static is present. Some kind of 
insulated holder such as a pencil 
is recommended since there may be 
enough potential to knock the bulb 
from your hand. 











PACKAGED PRECISION 
MEASUREMENT 


















Naugatuck Chemical speeds up latex compounding 50%, 


cuts costs with Baldwin SR-4° Load Cells 


Baldwin’s Packaged Precision Measurement has speeded 
up compounding of natural latex with synthetic latices 
by 50% at Naugatuck Chemical, Division of U. S. 
Rubber Company, Los: Angeles, California. Three SR-4 
load cells weigh this compounding tank continuously 
and accurately as each latex is added. 

The previous method of compounding proved costly 
for only one latex could be measured volumetrically. Two 
or more others had to be taken from bulk storage, 
weighed in small batches and dumped into the tank 
manually. Latices now are pumped directly from bulk 
storage into the tank through control valves over the 
indicator, permitting the operator to control the flow of 
each latex while watching the indicator. A flexible link 
in the piping eliminates any effects on weighing accuracy. 

Baldwin’s simplified weighing system solved Nauga- 
tuck’s problem efficiently and economically by supporting 
a 4000-gallon tank on three 20,000 lb. Type C load cells. 


Eddystone Division 
BALDWIN-LIMA-HAMILTON 


Electrical output of these cells is totalized on a direct 
reading indicator. Over-all system accuracy guarantee is 
Y%% of tank capacity of 40,000 Ibs., or within 100 Ibs. 
of any reading. 

Naugatuck has found their new Baldwin system has 
greatly increased accuracy of compounding. They know 
they can count on Baldwin tank weighing systems for 
similar ones are in service at their Naugatuck, Conn. 
and Baton Rouge, La. plants. 

Let Packaged Precision Measurement work for you. 
For detailed information on SR-4 Device applications 
and instrumentation write us or use the coupon today. 


Dept. 3204, Baldwin-Lima-Hamilton Corporation 
Philadelphia 42, Pa. 

(In Canada: Peacock Bros., Ltd., Montreal, Quebec) 
Please send me the following new literature: 


[_] Bulletin 4300 (introduction to SR-4 Devices) 
] Bulletin 4301 (SR-4 Load Cells and Load Beams) 


[_] Bulletin 4302 (SR-4 weighing of tanks, bins, hoppers) 


[_] Bulletin 4306 (SR-4 Fluid Pressure Cells) 


Name a Eee Title 
Company. 
Address 


Ci... 
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End-Point Control 
Via Viscosity 
Anthony P. Massa 


Process Engineer, 
The H. K. Ferguson Co., 
New York, N. Y. 

Viscosity of a reaction mixture 
can be used as the basis for stop- 
ping a reaction at its optimum end- 
point. For example, in cooking 
varnishes and other polymerization 
or esterification reactions, the re- 
actants are allowed to react under 
reflux conditions for a certain pe- 
riod of time. During this time the 
reaction or polymerization proceeds 
and both the temperature and the 
viscosity of the mixture increase 
gradually. 

When the proper degree of poly- 
merization has been reached, as in- 
dicated by the viscosity, the steam 
is cut off the reactor jacket and the 
reaction is allowed to slow down 
and stop. 

A simple way to accomplish this 
automatically is to connect the 
electric power circuit leading to the 
agitator motor through an on-off 
controlling ammeter, or ammeter 
connected to a high-limit current 
switch. When the viscosity of the 
mixure reaches a_ predetermined 
value corresponding to the desired 
degree of polymerization, the power 
and current required by the agi- 
tator motor will have become high 


enough to trip the control and close 
the solenoid valve in the steam line 
to the jacket. 

The best way to work out the 
valve arrangement is to use a nor- 
mally open solenoid valve in series 
with a manually operated steam 
valve which is adjusted so that the 
quantity of steam admitted is 
enough to heat up the reactor and 
keep the reaction going at a con- 
stant rate. The steam should be 
sufficient to cause a small amount 
of continuous refluxing. After the 
initial adjustment the varnish cook- 
ing, or polymerization of resin or 
polymer, can be done automatically 
without direct observation or sam- 
pling of the product to determine 
when to stop the reaction. 


When the system is first put into 
operation it is necessary, of course, 
to follow the viscosity increase by 
sampling and comparing the in- 
crease with the indications of the 
ammeter. When this correlation 
has been determined the high-limit 
switch can be set to close at the 
desired value of current to the agi- 
tator motor, so as to pass current 
to the energizing coil of the sole- 
noid valve, closing it and shutting 
off the steam supply. This causes 
the polymerization reaction to first 
slow down, then to stop eventually. 

This system, eliminating need for 
continuous direct observation by 
the operator, is especially useful 
for endothermic reactions which 
take a long time for competion. 





























One Way to Get Warm Air for Drying 


R. W. Moore 
Metallurgist, Attleboro Refining Co., Attleboro, Mass. 


In drying heat-sensitive hydrated 
crystals it is important to maintain 
a low relative humidity in the dry- 
ing air. On this account it is not 
desirable to mix the drying air with 
the products of combustion of the 
gas burned to supply the heat. To 
do so would introduce too much 
moisture and raise the relative hu- 
midity of the mixture. Something 
like a pound of water is produced 
in burning each pound of gas. 

We had the problem of drying 
a hydrated nickel sulfate crystal of 
about 20 mesh size. This crystal 
breaks down at about 110 F., giv- 


ing up its water of crystallization. 
On this account we wished to keep 
the drying air temperature below 
120 F. However, this temperature 
would be safe because the lag in 
heat transfer would be sufficient to 
prevent the crystals from going 
above a safe maximum temperature 
of 105 F. 

The drawing above shows how 
we solved the problem, that is, by 
building a simple countercurrent 
heat exchanger, using standard 
stove pipe, the inner pipe for the 
hot combustion products, the outer 
for air. 
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Visit our booth No. 48 at the Exposition of 
Chemical Industries at Philadelphia December 5-9 


erformance 


FIG. 2475—Stainless 
Steel 0. S. & Y. Globe 
Valve For 150 Pounds W.P. 


FIG. 2342—Stainless 
Steel Bolted Cap Swing 
Check Valve For 150 
Pounds W.P. 


You can depend on outstanding performance 
from every valve made by The Wm. Powell 
Company, for Powell Valves have a proven 
record of long life and dependabie service. 
And Powell Valves give you better value! 
They’re precision made and incorporate many 


FIG. 2453 DG (Sectional)— 
150-Pound Stainless Steel 


0. S. & Y. Gate Valve. 


Fig. 1559—150-Pound Steel 
Lubricated Plug Valve. 


quality features—features that can save you 
money and give you lasting flow control. 
Consult your Powell Valve distributor. If 
none is near you, we'll be pleased to ‘ell you 
about our COMPLETE quality line, and help 
solve any flow control problem you may have. 


The Wm. Powell Company, Cincinnati 22, Ohio ..... 10 g" year 
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% total solids _ K + % conversion 





Equation: 


Where monomers = |00 
K=5 
W=voriable 


100 ~ $00+W+K 


+ 


% Conversion 








Novel Chart Solves for Four Variables 


Phillip I. Johnson 


Technical Representative, Naugatuck Chemical, Akron, Ohio. 


Nomographs of the type dis- 
cussed here seem to have been 
largely neglected by engineers. 
However, they are extremely useful 
since they easily solve problems 
with three independent variables 
and one dependent variable. 

The nomograph has three lines. 
I'wo of these lines are brought to- 
gether to form a V. The point at 
which the lines meet is zero on one 
line and infinity on the other. In 
the accompanying chart, the center 
and righthand lines have divisions 
which are of constant size. The 
third line has divisions which get 
smaller and smaller as the center 
line is approached. The method of 
striking off the third line is de- 
scribed below. 

Actual positions and values can 
be varied widely to properly cover 
the conditions prevailing. A sec- 
tion of the nomograph can be 
“blown up” for greater accuracy. 

The graph shown has been used 
in a pilot plant to control the 
emulsion polymerization of a cer- 
tain resin. In a typical run, the 
progress of the reaction is followed 
by evaporating water and unreacted 
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monomer from samples and obtain- 
ing values of “total solids.” These 
values of total solids are then used 
to calculate percentage conversion 
by the following formula: 


% total solids _ K + % conversion 
100 ~ 100+W+K 


where W = parts of water; K = 
parts of initial solids, such as cata- 
lyst and soap; and the formula is 
always based on 100 parts of 
monomer. 

In the graph, the middle line rep- 
resents Percentage Total Solids; the 
right line represents Percentage 
Conversion. The line going off to 
the left at an angle represents Parts 
of Water. For the simple case 
where K equals zero, the W line 
is merely an extension of the line 
between the zero points of the two 
vertical lines. Then actual values 
of W are easily plotted by solving 
the above equation for one value, 
such as 100% conversion. As in 
other nomographs, the three values 
of water, % solids, and % con- 
version lie along a_ straight-edge 
placed on the paper. 
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When K is some value other 
than zero, the W line will start at 
the same point (zero on the % 
total solids line) but will swing 
slightly above the line where K 
equals zero. The actual case shown 
is one where initial solids of soap, 
catalyst, etc., add up to five parts 
(monomers=100 parts). The point 
representing 100 parts of water was 
plotted by solving the equation 
twice, once for 0.0% conversion, 
and then for 100% conversion. 
This point established the slope of 
the W line, and this line was 
drawn. Then successive values of 
W (50, 200, 300, and 1,000) were 
plotted by solving the equation for 
% total solids at 100% conversion. 

The graph is most valuable when 
a number of runs are being made 
with formulas using varying 
amounts of water, catalyst, soap, 
and other solids. 

Plots of this type can also be used 
to solve other problems. For ex- 
ample, I have used it to study the 
effect on prices when one or more 
variable cost components are 
changed. Other uses easily suggest 
themselves. 


Quickie Ideas for the 


Maintenance Man 


Paul C. Ziemke 


Safety Engineer, Oak 
Ridge, Tenn. 


Here are a couple of ideas worth 
a million to the man who really 
needs them. And one of them you 
may want to use also in your home 
workshop. 

If you need an anti-galling agent 
for high-temperature threads on 
autoclave bolts, try milk of mag- 
nesia. The hotter the bolt, the 
more slippery and oily it becomes. 
After years of grief we hit on this 
by accident. 

Next time your shop has a lot 
of thin-walled metal tubing to cut, 
make a three-piece wooden miter 
box, then put two fine-toothed hack 
saw blades in the saw frame, with 
teeth facing in opposite directions. 
This doubles cutting speed and 
never allows the work to bind or 
tear. ; 





Which of these 22 tube steels will give you 
maximum tube life per dollar? Ask the experts! 


This month's report is on: 2% CR -MO 
e ® 


Has intermediate corrosion resistance in combina- 
tion with good creep strength and fair resistance to 
oxidation. For use at temperatures up toj1200° F. in 
cracking coils, reforming units, heat exchangers, 
vapor line and hot oil piping, and return-bend forg- 
ings for oil heaters. 

ONE OF 24 TIMKEN HIGH TEMPERATURE STEELS 
Carbon Sicromo 2 Sicromo 5S 18-8 Ti 
Carbon-Mo. Sicromo 2% Sicromo 5MS___16-13-3 
DM-2 2%% Cr.-1% Mo. Sicromo 7 25-20* 
Silmo Sicromo 3 Sicromo 9M 25-12* 
DM 4-6% Cr.-Mo. 18-8 Stainless 35-15** 
2% Cr.-Mo. 4-6% Cr.-Mo.-Ti. 18-8 Cb 16-25-6** 
* Available as seamless tubing on an experimental basis only. 
**Not available as seamless tubing. 


OR every high temperature application, there’s one 

tube steel that gives you the best life-cost ratio. One 
steel best answers your particular set of temperature- 
pressure-corrosion-oxidation conditions. That’s why the 
Timken Company makes the 24 different high tempera- 
ture steels shown in the box at left. 

To find the one best steel for each of your applications, 
ask the Timken Company metallurgists. They’re experts. 
They know how to balance the various factors against 
cost—and recommend the analysis that gives you maxi- 
mum tube life per dollar of cost. They’ve been doing it 
for 20 years. And remember—regardless of analysis, you 
get uniform quality in every Timken® tube because we 
rigidly control quality at every step from melt shop 
through final inspection. 

Put our “RSQ”—Research, Supply, Quality—to work 
on your tube problems. Ask the experts! The Timken Roller 
Bearing Company, Steel & Tube Division, Canton 6, 
Ohio. Canadian plant: St. Thomas, Ontario. Cable ad- 
dress: ‘““TIMROSCO”. 
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Advertisement 


These 6 advantages recommend glass for 
your most severe chemical handling services 


1. Glass does not rust . . . It’s unaffected by all 
acidic solutions and acids except hydrofluoric. 


2. Glass is noncontaminating . . . The exceptional 
chemical stability of Pyrex brand glass equipment 
assures product purity. 


3. Glass is transparent . . . You see what’s happen- 
ing as it happens. You have an immediate visual 
check on conditions inside the equipment. 


4. Glass is easy to clean . . . Its hard, smooth sur- 
face resists the build-up of even sticky materials. 


5. Glass is strong . . . PYREX brand glass No. 7740, 
used for pipe, heat exchangers, towers, fractionating 
columns, has great resistance to both physical and 
thermal shock. 

6. Glass is economical . . . Installation is simple. 
Maintenance is negligible. You will find the initial 
and maintenance costs of PYREX equipment low. 


And this is the PYREX brand glass equipment 


that lets you corrosionproof entire processes for: 


Fluid transfer Fractionating Heat exchanging 


The Pyrex brand glass shell and tube heat exchanger is 
available in two sizes. The one illustrated here has a 
capacity of 50 sq. ft., and weighs only 165 Ibs. dry. The 


: ' 
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capacity of the smaller size is 13% sq. ft. It weighs 45 Ibs. 
dry. Multiple units can be connected in series or parallel 
to match the volume of liquids you need to handle. 


PYREX brand glass shell and tube heat exchanger 
gives complete corrosion protection 


If your heat exchangers handle fluids 
that eat the heart out of metals or 
other materials . . . or chemicals 
sensitive to metallic contamination 

. or liquids that quickly foul the 
tubes . . . this nonmetallic shell and 
tube heat exchanger will give you 
relief from costly problems. 


Nothing to corrode-This new shell 
and tube heat exchanger has no inter- 
nal, exposed metallic parts. Liquid 
comes in contact only with PyREx 
brand glass No. 7740, chemically re- 
sistant ceramic and Tefion—on either 
the shell side or the tube side. It is 
proof against all corrosive fluids, ex- 
cept hydrofluoric acid, hot concen- 
trated phosphoric acid, or concen- 
trated alkalies. 
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Light tube walls have a high con- 
ductivity coefficient (h = 260 b.t.u./- 
hr./ft.2/deg. F.) for high operating 
efficiency. Efficiency stays high be- 
cause freedom from deposits pre- 
vents fouling or heat-insulating the 
tube surfaces with layers of scale. 

You can use this efficient new pro- 
duction unit for cooling, condensing, 
heat exchanging, refluxing or partial 
condensing. 


Compact —A 50 sq. ft. unit requires 
only 9” x 13’ of floor space and just 
13” of height. Stack units vertically 
in series or parallel without addi- 
tional floor space. 


Cleaning problems disappear — 
Smooth, hard glass is easy to clean 
and you can see when cleaning is 
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needed—and when it’s complete. You 
can clean the Pyrex brand shell and 
tube heat exchanger with hot min- 
eral acids. 


Economical — You end corrosion’s 
toll, reduce cleaning costs, avoid long 
operating delays for maintenance or 
replacement. If you have sea or river 


water at hand you can lower coolant © 


costs. Two men, without special 
equipment, can handle installation. 

The Pyrex brand “corrosionproof” 
shell and tube heat exchanger is 
already serving many chemical proc- 
essors, handling with ease chemicals 
that used to raise costly corrosion 
problems. You can learn all about 
this new unit in Corning technical 
information. Write, wire or phone. 
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The principal advantage of Pyrex brand 
“Double-Tough” glass pipe is its great chemi- 
cal stability, its outstanding resistance to 
corrosion. 


PYREX brand glass pipe 


With Pyrex brand ‘“Double-Tough” 
glass pipe you can safely handle fluids 
that are serious corrosion problems in 
pipe of other kinds. Such acids as 
sulphuric, hydrochloric, nitric, acetic; 
such materials as chlorinated hydro- 
carbons, hydrogen peroxide, bromine, 
brines, and low-concentration alkaline 
solutions. 

You'll end clogged-line headaches, 
too, with Pyrex pipe. The hard, smooth 
glass surface resists build-up. Sludge 
gets no grip. Glass pipe cleans easily 
and, because it’s transparent, you can 
see when it needs cleaning and when 
cleaning is complete. 

You can get PyRex pipe in I.D.’s 
from 1” to 6” and in any length up 
to 10 feet, with fittings for even the 
most complex layouts. More than 75% 
of the PyREXx pipe now in use has 
been installed by our customers’ own 
pipe fitters. 

Pyrex brand glass pipe compares 
favorably with other corrosion resist- 
ant pipe in initial cost, and has no 
equal in operating. economy. Its 
maintenance requirements are negli- 
gible. Replacement is so rare it’s vir- 
tually nonexistent. With Pyrex pipe, 
you get rid of the headaches and heavy 
costs of handling corrosive fluids. 


@ CORNING GLASS WORKS 
v CORNING, N. Y. 





Thin walls of tough Pyrex brand glass tubing 
and absence of scaling give this cascade 
cooler maximum heat transfer. Easy installa- 
tion. You can expand your installation to 
meet increasing loads. 


PYREX brand cascade cooler 


Thin-walled, high-efficiency PyYREXx 
brand cascade coolers offer you ex- 
treme corrosion resistance and low 
cost per b.t.u. transferred. 


These units are extremely versatile, 
permitting mounting on floors, walls, 
ceilings. Expanding a basic unit to 
handle larger loads is easily done; you 
can install several in series fashion. 
Installation is both quick and easy. An 
eight-tube unit can be assembled, 
leveled, and ready to use in eight man- 
hours. 

Tubing sizes range from 1” to 3” 


I.D., lengths to 114”. For maximum 
strength, tubing ends are tempered. 





For a wide variety of fractionating and ab- 
sorption applications. The Pyrex brand glass 
fractionating column fits laboratory, pilot 
plant, or production requirements. 


PYREX brand glass 
fractionating column 

The versatile Pyrex brand glass frac- 
tionating column fits laboratory, pilot 
plant and production requirements. 

It gives you maximum chemical 
stability, high resistance to thermal 
and physical shock; lets you see the 
fluids in process. 

You can get the Pyrex brand glass 
fractionating column in 4”, 6”, 12”, 
18” and 2312” diameter sizes and with 
any number of plates. We supply a 
complete unit except for the 2” iron 
pipe supports. 

The remarkable corrosion resistance 
of this Pyrex brand glass column 
guarantees long service life. 





DISTRIBUTOR LIST: 


BELMONT, CALIFORNIA 
Glass Engineering Laboratories 


ATLANTA 1, GEORGIA 
Will Corporation of Ga. 

CHICAGO 44, ILLINOIS 
Fred S. Hickey, Inc. 


NEW ORLEANS, LOUISIANA 
W. H. Curtin & Company 


CAMBRIDGE 39, MASS. 
Macalaster Bicknell Company 





Ask the PYREX processing equipment distributor most 
convenient to you for detailed information. 


ST. LOUIS 4, MISSOURI 
Stemmerich Supply Inc. 


LODI, NEW JERSEY 

Mooney Brothers Corporation 
ALBANY 5, NEW YORK 

A. J. Eckert Ind. Sales Corp. 
ROCHESTER 10, NEW YORK 

Will Process Equipment Corp. 


HATBORO, PA. 
Sentinel Glass Company 


PITTSBURGH 19, PA. 
Fisher Scientific Company 


HOUSTON 7, TEXAS 
W. H. Curtin & Company 
SEATTLE 4, WASHINGTON 
Scientific Supplies 


MONTREAL 3, QUEBEC, CAN. 
Fisher Scientific Company, Ltd. 


TORONTO, ONTARIO, CAN. 
Fisher Scientific Company, Ltd. 


VANCOUVER, B. C., CAN. 
Scientific Supplies 








GET ACTION! Use the coupon for quick mailing of informative technical information. Check 
the squares. Or, for help on a specific problem in heat exchange or fluid handling, 
contact your distributor (listed above); or write, wire or phone us. 


oe ee ee ee 


CORNING GLASS WORKS, 1-11 Crystal Street, Corning, New York 


CE Te Mec Oe Tee ONES 


Please send me the material checked below: 


[] PYREX brand glass Shell and Tube Heat Exchanger; [|] PYREX brand “Double- 
Tough” Glass Pipe and Fittings; [_] PYREX brand Cascade Cooler Bulletin; 





Company 
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You t and OU pat Edited by Hugh T. Sharp 


What Do They Mean— 
“Engineer Shortage?” 


“We emphasize the gathering of new data rather than 
their critical review and evaluation. So it isn’t surprising that 
special interest groups can prove anything they want to.” So 
writes this noted economist and manpower expert. 

He then offers some searching questions that will help you 
make a more acute evaluation of the mass of figures, facts and 
opinions that tumble at you from so many sources. 








Eli Ginzberg, Columbia University 


icHt from the beginning, I 

would like to direct this dis- 
cussion to the broad subject of 
highly trained manpower for every 
facet of our society—rather than 
limit myself to the more confining 
context of scientific and engineer- 
ing manpower. 

I feel that it is a fundamental 
error to isolate one type of such 
personne] and treat it alone. Obvi- 
ously, the engineer and the scientist 
come from the same stream as the 
doctor or the lawyer. In a demo- 
cratic society, where individuals 
have freedom of occupational 
choice, this fundamental consider- 
ation takes on heightened meaning. 

Probably through the intensive 
activities of the engineering so- 
cieties and large companies which 
employ engineers, this field has 
been taking a bigger bite of the 
supply of individuals inclined to a 
scientific career. But other fields 
have had to pay the price. Deans 





Ext GrnzBerc is professor of 
economics in Columbia Graduate 
School of Business. He also serves 
as director of research for the Na- 
tional Manpower Council and has 
advised top government officials on 
manpower policies. This article is 
an adaptation of a talk which Mr. 
Ginzberg gave to a group of Mc- 
Graw-Hill editors. 
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of medical schools, for example, be- 
moan the steady drop in the num- 
ber of able applicants. 


No Room for Gadgets 

If we are not to rob Peter to pay 
Paul, we must increase the total 
number of potentiai professional 
people at the earlier stages of the 
educational cycle. 

A gadgeteering approach cannot 
do this. To succeed, we would have 
to alter nothing less than the most 
basic aspects of our society, for 
children absorb their attitudes to- 
wards life and work at home. 

We must also consider the im- 
pact of our elementary and sec- 
ondary schools on developing both 
the interests and the capabilities 
of young people. And important, 
too, is the ease or difficulty with 
which able high school graduates 
can finance collegiate studies. 


Four Other Problems to Face 
Aside from the question of in- 
creasing the supply, which other 
problems connected with our scien- 
tific and engineering manpower 
have we begun to recognize? Ac- 
tually, there are four—all closely re- 
lated to the central problem of 
“shortage.” 
e Fear that the Russians out- 
produce us in terms of the number 
of graduate engineers and scientists. 
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e Conviction that the Armed 
Services waste scientific and pro- 
fessional manpower. 

e Recognition that an inade- 
quate supply of properly trained 
engineers and scientists may reflect 
serious weaknesses in our secondary 
schooling, particularly in the teach- 
ing of mathematics and science. 

e Awareness (at least by some) 
of the possible impact of the mis- 
handling of our security program 
on the occupational objectives of 
today’s young people. 


What Do We Really Know 

What in fact do we know about 
the central question of a scientific 
manpower shortage? The quantita- 
tive approach usually taken can 
mislead. We talk about a current 
supply of 600,000 engineers and 
20,000 physicists. The sophisti- 
cated critic will soon ask whether 
a man with a bachelor’s degree in 
physics should really be counted 
as a physicist. If we use a Ph.D. 
degree or its equivalent as a quali- 
fying criterion, the figure shrinks 
from 20,000 to 5,000. 

Many well-meaning people are 
distressed by the fact that we have 
only about 200,000 physicians and 
that the ratio of physicians to popu- 
lation has not increased significantly 
in many decades. Yet they pay no 
attention to the many groups of 





TURBO-MIXER 





TURBO-MIXER, a division of 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


from 
laboratory 

to pilot plant 
to production, 
you can nail 


| Leaching titanium sponge is no easy job—not for ordinary mixers. Com- 
re y On petitive mixers tried in pilot tests were unsatisfactory. Turbo engineers were 
called in—and following tests at our laboratory, a workable design was created. 
The design was verified with a Turbo-Mixer in the customer’s pilot plant. 
Then, the customer asked if we could set up a full scale unit at our shop and 
™ test it under actual plant conditions with a full charge of titanium sponge. 

We could! We did! 

Seven large Turbo-Mixers are being installed to leach titanium sponge for 
another satisfied Turbo customer. A Turbo engineer is available to work with 
your men in solving difficult engineering problems. Use his services . . . there’s 
no obligation. It pays to plan with General American. 








es = You are invited to visit us at the 
} 5th CHEMICAL INDUSTRIES EXPOSITION 


‘Commercial Museum and Convention Hall 
Philadelphia, Pennsylvania 
IS NOS. 42-44 Dec, 5-9 


Wiles SE. 














SALES OFFICE: 380 MADISON AVENUE, NEW YORK 17, NEW YORK 
General Offices: 135 S. La Salle St., Chicago 90, Illinois + Offices in all principal cities 


OTHER GENERAL AMERICAN EQUIPMENT:—DRYERS » DEWATERERS 
TOWERS + TANKS «+ PRESSURE VESSELS 
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Quoting Ginzberg 


of their researchers.” 


for them.” 


Z number of technicians.” 





“It makes no sense for industry to spend hundreds of mil- 
lions of dollars on research and not a penny on how to 
understand the factors which control the numbers and quality 


“It is not easy to encourage young men to deepen their 
training when good jobs and attractive fiancees are waiting 


“Granted, that military intelligence must keep a careful 
check on present and potential strength of possible opponents. 
But this is a different matter from deciding that we should 
revamp our educational institutions because the Russians 
produce X number of engineers, Y number of scientists and 


“There are few veterans of World War II and still fewer 
members of their families who are not convinced that the 
Armed Services waste everything, especially people.” 








semi-professional personnel directly 
involved in providing medical serv- 
ices—groups that have grown very 
rapidly over the past decades. In 
short, looking at doctors alone fails 
to tell the story of whether we have 
adequate or inadequate medical 
manpower resources. 

Let’s look closer at the dangers 
of a quantitative approach. How 
many physicists equal one Einstein? 
A Ford station wagon is a Ford 
station wagon, but one physicist is 
not the same as another. The same 
holds for the much larger group of 
engineers. How many out of the 
600,000 actually can do any type 
of creative engineering? To com- 
pound the matter further, if the 
national need is for engineers with 
a specific knowledge of, say, nu- 
clear problems, what advantage is 
there to trying to bolster the num- 
ber of civil engineers, especially if 
few, if any, can convert from civil 
to nuclear engineering? 

To pursue the quality aspect still 
further, we note that the British 
and the Germans have always con- 
tributed a large number of Nobel 
prize winners, although in neither 
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country has there been much con- 
cern with mass production of engi- 
neers and scientists. 


Age and Mobility Count, Too 

It seems pointless to consider 
our manpower resources without 
reference to the age distribution of 
the individuals within the field. 
Einstein said some very moving 
things, probably largely autobiog- 
raphical, about the inability of even 
brilliant physicists to be creative 
after the age of 40, surely 50. 

In all of the current excitement 
about the engineer shortage, the 
emphasis is not on the engineer 
but on the young engineer. The 
reason is clear. Industry knows 
that most of its older engineers do 
not have a flair for creative work. 
They want more young engineers 
to increase their chance of getting 
a few who are creative. 

Mobility forms another aspect 
of the problem. From one point 
of view scientists and engineers are 
very mobile. From another, they 
are very immobile. Although you 
might get an M.I.T. professor out 
to Los Alamos for two or three 
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years, it may be next to impossible 
to get him for two or three years 
in Washington. 

Some time ago I served on a re- 
view board to appraise an impor- 
tant military research and develop- 
ment group. I think it was clear to 
all on the board that the govern- 
ment was losing untold millions 
of dollars a year because of poor 
management resulting directly from 
a lack of highly competent research 
people in the top civilian and mili- 
tary jobs. When good men were 
available they seldom stayed for 
more than a year or two. 


Take a Closer Look 


Let’s consider the concept of 
shortages more closely. If we do 
have shortages, how did they arise? 
Six years ago, few people talked 
about a scientific or engineering 
manpower shortage. However, start- 
ing in 1950 the government and 
private industry both stepped up 
very considerably their spending 
for research and development. 

In the case of private industry, 
even in a company as large as Du 
Pont or General Electric, strong 
forces usually prevent unbalanced 
expansion in research and develop- 
ment. Money is appropriated only 
after checking on the availability 
of men and facilities, and weighing 
the probable gains from the new 
against the obsolescent costs of the 
old. However, there are no com- 
parable controls built into the ac- 
tions of the federal government. 

Just think what would happen 
if Congress suddenly decided to 
appropriate $4 billion rather than 
$2 billion annually for research 
and development. Or what would 
happen to our “shortages” if there 
were a cut-back of $500 million. 


Now, Let’s Look at the Demand 
We have already seen that it 

isn’t easy to quantify the supply 

of engineers meaningfully when 


one introduces such factors as fields _ 


of specialization, age, creative poten- 
tial. Let us look for a moment at 
the demand side. 

Increasingly, industry prefers 
general management men with an 
engineering degree. Of every hun- 
dred young engineers who enter in- 
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DRYING RANGE 
means a PROFIT ! 





Efficient drying per pound of product can often mean more 
direct profit to you than an increased sales volume! Proctor 
equipment provides the control, flexibility, and construction 
features essential to profitable drying performance. The re- 
sult—increased yield of highest quality product. Write or 
phone today for complete information. 

Product Uniformity is of utmost importance to every food 
processor, at all stages of processing. 

Shown above is one of many Proctor & Schwartz dryer 
installations in one of the country’s larger food plants— 
typical of the many in use in the food industry today. Here, 
because of Proctor drying skills, uniformity of color, taste, 
and overall customer appeal is maintained at uniformly 
highest levels—yields are greatly increased! 


PROCTOR DRYING EQUIPMENT FOR THE FOOD AND PROCESS INDUSTRIES 


© Tray Dryers © Truck Dryers ¢ Pre-Forming Feeds 
© Continuous Conveyor Dryers ® Spray Dryers 


HIGHEST PRODUCT UNIFORMITY 
INCREASED YIELD 

GUARANTEED PRODUCT QUALITY 
“W/M” CONSTRUCTION 
FLEXIBILITY OF OPERATION 





PROCTOR & SCHWARTZ, Inc. 


Manufacturers of Industrial Drying Equipment and Textile Machinery ¢ Philadelphia 20, Pa. 
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dustry today, 40 may move into 
general management within the 
next five to ten years. Another 40 
may actually slip down in effect 
into the ranks of draftsmen and en- 
gineering aides. Some 20 may con- 
tinue as professional engineers. 
Obviously, I make no claims for 
the validity of these proportions, 
but I do want to stress the differ- 
ent directions in which engineers 
move after they graduate. If this 
is the pattern, then there can never 
be much point in seeking to ex- 
pand the total supply of engineer- 
ing graduates to meet a specific 
demand for professional engineers. 


But What About Russia 

I greatly dislike basing discussions 
of such fundamental problems as 
the proper use of brainpower on 
quantitative comparisons with what 
the Russians are doing. Granted, 
that military intelligence must keep 
a careful check upon present and 





“We are told that Russia 
turns out 52,000 engineers each 
year. We are not apprised of the 
source of this information. How- 
ever, if this country has an in- 
telligence system which is so 
effective that it has accurate and 
intimate knowledge of the num- 
bers and quality of Russian tech- 
nicians, when, at the same time, 
no one in this country knows 
how many we have, then perhaps 
that intelligence force should be 
assigned to work at home and 
produce information of the same 
degree of accuracy on this sub- 
ject.” 

Joseph Amann 

President 

Engineers & Scien- 
tists of America 











potential strength of possible major 
opponents. That is, we need to 
know the state of Russian airpower 
in order to determine our vulner- 
ability to sudden attack. But this 
is a different matter from deciding 
that we should revamp our educa- 
tional institutions because the Rus- 
sians produce X number of engi- 
neers, Y number of scientists and 
Z number of technicians. 
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We have just showed that we 
can make little sense out of what 
is happening in the United States 
if we concentrated solely on quan- 
titative manpower estimates. And 
no one has yet claimed that the 
figures on the Russian output of 
scientific and engineering man- 
power are superior to our own. 

A further reason why I distrust 
indiscriminate use of Russian ex- 
ample can be illustrated by the trap 
that Rep. Hinshaw (R. Calif.) re- 
cently fell into. Mr. Hinshaw in- 
troduced a bill aimed at protecting 
scientific manpower from misuse in 
our Armed Services, the preamble 
to which emphasized that the 
United States should take a lead 
from Russia on how to treat scien- 
tists and engineers. It has been my 
impression that we were interested 
in insuring an adequate supply of 
scientists and engineers because of 
the mortal fear of being over- 
whelmed by the barbarism of com- 
munism. And now we have a 
member of the Congress of the 
United States holding Russia up as 
a model for us. 

Although I place little faith in 
such comparative data as I have 
seen, I am perfectly willing to as- 
sume that the Russians have made 
and will continue to make a strenu- 
ous effort to overcome the West's 
advantage in trained manpower. 


Wasting Men and Whipping Boys 


Still another aspect of current 
discussions focuses on the peren- 
nial waste of professional manpower 
by the Armed Services. The Armed 
Services are now firmly established 
as a whipping boy in the United 
States. There are few veterans of 
World War II and still fewer 
members of their families who are 
not ready to jump to the conclu- 
sion that the Armed Services waste 
everything, especially people. 

Certain special interest groups 
aid and abet this attitude in the 
hope that if they could reduce by 
public pressure the requirements 
of the Armed Forces for particular 
types of personnel, fewer of their 
members would be forced to serve. 
I don’t imply that the Armed Serv- 
ices are above reproach—far from it 
—but I question the blithe assump- 
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tion that they squander trained per- 
sonnel to the danger of the nation. 

It seems to me that the end of 
our society is something different 
from the reduction of waste in the 
use of even such scarce categories of 
personnel as scientists and engi- 
neers. Other values are also in- 
volved when men are compelled 





“In a sense we, are losing two 
full years of the production of 
engineers and scientists because 
they are required to spend these 
years in the military.” 

Maynard M. Boring 

Manpower Consult- 
ant 

General Electric Co. 











to serve their country. Moreover 
the word “waste” deserves a 
moment’s consideration. First, it 
is important to remember that 
young men with bachelor’s degrees 
in engineering are not necessarily 
very valuable manpower resources. 
Many have acquired their degrees 
in weak schools, and at graduation 
their capacity to make distinguished 
contributions to the economy or 
society is, at best, limited. 

In addition, the young man who 
serves in the Army is not necessarily 
going to develop more slowly than 
he would at drafting bench in a 
large industrial corporation. One 
need not be very cynical to point 
out that a study of the use of en- 
gineers by industry might uncover 
something less than 100% effective- 
ness. 


A Byproduct Turns Major Gain 

One of the major gains that has 
accrued to the American public as 
a byproduct of its concern with 
manpower shortages is the recon- 
sideration of the make-up and meth- 
ods of its educational institutions. 
We've begun to recognize that 
gross increases in the numbers at- 
tending and graduating from ele- 
mentary and high school can be 
very misleading. More important 
are the answers to such questions 
as what the students learn while in 
school and what happens to the 
best students along the line. 

In this connection it is well to 
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note that in one of our Southern 
states no mathematics is taught at 
one-quarter of the high schools. In 
many of the smaller high schools 
in the Southeastern states it is cus- 
tomary for the football coach to 
teach science—a man’s subject. 
Along another tack we find that 
only about half of our most capable 
students ever enter college, and only 
40% of these graduate. I do not 
want to argue in favor of all bright 





“Our whole primary and sec- 
ondary education for many years 
has been oriented primarily in 
the direction of minimizing, to a 
fair degree, the number of scien- 
tists and prospective scientists 
coming through our schools.” 

John R. Dunning 

Dean 

Columbia School of 
Engineering 











people going to college—some 
might do better elsewhere—but 
these figures do suggest that we’re 
wasting much of our potential. 

I am particularly distressed about 


what goes on at the post-graduate 


level. One of the more insidious 
consequences of our widespread 
prosperity is the fact that at the 
end of their college courses bright 
young men can secure positions 
paying them $500 a month, thereby 
discouraging their continuing with 
graduate studies. This is strength- 
ened by the fact that we are rapidly 
approaching in this country the 
Asiatic pattern of child marriages. 


Security Can Double Trouble 

To further compound our dif- 
ficulties, we have been enmeshed 
these past several years in seeking 
to develop an appropriate security 
system. Clearly, our success has 
been something less than spectacu- 
lar. In fact, it forms a major detri- 
ment to the progress of science and 
to increasing the numbers of young 
men entering upon a scientific 
career. 

It is worth considering the propo- 
sition that our Nation might have 
had greater security if we had never 
embarked on our present security 
program, but had restricted our- 
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selves to basic types of protective 
action. We appear to have taken 
over into science the security con- 
cepts that we require for opera- 
tional warfare. No wonder we are 
in trouble. 


How Can We Learn More 


Our next broad question is how 
can we learn more about the sub- 
ject of scientific manpower re- 
sources. The difficulty that we face 
is that economics developed almost 
entirely as a study of commod- 
ity trade, its concepts are useable 
only to a limited degree in the 
analysis of human resources. At the 
outset, I mentioned the fact that 
it is not possible to focus on any 
single type of manpower; it’s always 
necessary to relate those in a par- 
ticular category at least to others 
who work in close association. 

To illustrate: Shortly after the 
Korean War, the Army estimated 
that it required 900 more engineers 
for the next fiscal year. Closer in- 
spection revealed that the actual 
need totaled about 10 additional 
engineers and 890 technicians and 
draftsmen. Incidentally, some of 
our largest corporations make the 
same type of miscalculation. 

Not only is it necessary to study 
manpower problems within the 
broad framework of our total re- 
sources, but we must also relate 
these to other resources such as 
technology and capital. We like to 
believe that we can solve every 
problem with money. Unfortu- 
nately, in the realm of ideas this is 
not true. In fact, the indiscrimi- 
nate spending of monev may re- 
tard rather than speed progress. 


Incentives, Rewards and Training 

The conspicuous fact about scien- 
tific and engineering manpower is 
the long time period required to 
produce a trained person. This 
means that it is necessary to explore 
the way in which the environment 
in which young people grow up 
contributes to or detracts from 
their ability and inclination to put 
forth the effort to become profes- 
sional persons. 

The question of incentives and 
rewards is paramount. In my own 
field, I advise no student to con- 
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template an academic career unless 
he comes from a very modest back- 
ground and has modest consump- 
tion goals or unless he succeeds in 
marrying a wealthy girl. In the 
absence of one of these two al- 
ternatives he will be in deep and 
continuing conflict between the ful- 
fillment of his talent and his re- 
sponsibilities to his family. 

The level to which we train our 
professional persons is another im- 
portant consideration. Some leaders 
of engineering education have 
stressed for some time the major 
gains of adding a fifth year to the 
basic program. If engineers were 
more adept in basic mathematics 
and physics, we could undoubtedly 
get on with a smaller total number. 

It is not easy to encourage young 
men to deepen their training when 
good jobs and attractive fiancees 
await them. Great Britain and Ger- 
many have never trained propor- 
tionately the numbers that we have, 
but they have made a greater in- 
vestment in those educated. 


You Can Prove Anything 

One of our outstanding char- 
acteristics is the production of large 
bodies of statistical data. We em- 
phasize the gathering of new data 
rather than their critical review 
and evaluation. So it isn’t surpris- 
ing that special interest groups can 
prove almost anything they want 
to. Since, by definition, the interest 
group has a greater concern with 
its problems than the public at 
large, the odds are that its particu- 
lar interpretation will be accepted. 

Engineering societies have been 
insisting that the country is in 
jeopardy because of the decline in 
the number of engineering gradu- 
ates since 1950. The man in the 
street is seldom told that 1950 was 
an exceptional year because it repre- 
sented the high point in postwar 
graduations; nor that we now have 
fewer young men coming of age 
because of the low birth rate of a 
generation ago, but that the time 
has come when this is on the up- 
grade again. 


Areas Worth Exploring 
This brings me finally to con- 
sider what we should do to insure 
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»sothere’s a formaldehyde that fits! 


The Celanese’ Formaldehyde-4 Series offers 


the right formaldehyde for the job 


If a manufacturer's end product is a low solids adhe- 
sive, his formaldehyde is Celanese 37% Formalin. But 
if he makes phenolic resins, formalin means time- 
consuming dehydration, high storage costs—things he 
doesn’t want. His right formaldehyde is Celanese Para, 
91% strength. It cuts his costs, increases his yields, 
speeds his production to the plastics market. 


For textile treating, there’s a better form of formalde- 
hyde—Celanese Formcel* Solutions. These water free 
combinations of formaldehyde and a specified alcohol 
or glycol can skip two steps in the production cycle. 
But none of these is direct enough when processing re- 
quires formaldehyde gas. This calls for completely 
anhydrous Celanese Trioxane. 
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Before you contract for formaldehyde, find out which 
of the Celanese Formaldehyde-4 fits your exact require- 
ments. Your Celanese representative has challenging 
cost figures to show you. 


Celanese Corporation of America, Chemical Division, 
Dept. 554K, 180 Madison Avenue, New York 16, N. Y. 


*Reg. U.S, Pat. Off, 
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that we gain a deeper knowledge 
of this important problem. 

Since most people assume that 
we have been suffering from serious 
shortages in manpower resources 
since the outbreak of hostilities in 
Korea, it would be well to review 
and assess the consequences which 
have resulted from these shortages— 
if they exist. 

Since we now make a major effort 
to cajole greater numbers of young 
men into engineering schools, it 
might be well to review the ex- 
perience of World War II when, 
under the Army Specialized Train- 
ing Program, large numbers of 
young men were directed into engi- 
neering curricula. 

Since such a large part of the 
total demand for scientific and en- 
gineering manpower is a direct out- 
growth of our defense program, 
some critical studies of the way in 
which this program is managed— 
from the highest echelons in the 
Pentagon to the actual development 





“A sizable number of ‘firms 
(surveyed by us) said they had 
been forced to curtail projected 
increases in their research and 
development programs because 
of the lack of qualified person- 
nel.” 

Alan T. Waterman 

Director 

National Science 
Foundation 











unit working in the field on a cost 
plus basis—might shed some im- 
portant new light. 

We agree on the crucial role of 
the high school in determining the 
supply from which must come all 
of the trained manpower of the 
country. It would be well to under- 
take some regional analyses to un- 
derstand what lies behind the fact 
that Utah sends almost 60% of its 
18-year-olds to college, while South 
Carolina sends about 10%. The 
special problem of the Negro ex- 
plains part of the difference, but 
only a part. 

If it is true, as a few students 
of the problem believe, that the 
demand for engineers has become 


more or less insatiable because of 
the flow of engineers from technical 
work into general management, it 
would be desirable to follow the 
careers of representative samples 





“In 1955, there are probably 
somewhere in excess of 5,000 
scientist and engineers working 
on atomic problems, some 400 
having received formal training 
in the field and over 4,000 having 
been brought into this field 
through retraining on the job.” 

Louis H. Roddis, Jr. 

Deputy Director 

Division of Reactor 
Development 

U. S. Atomic En- 
ergy Commission 











of the graduating classes of ten and 


twenty years ago. 

One of the most challenging 
questions would be to discover how 
manpower resources become avail- 
able in a new field such as nuclear 
engineering. Initially no one was 
trained specifically for this field. 
Where did the manpower come 
from—and what can we learn about 
flexibility and versatility, from a 
study of this question? 

One final suggestion: It is difh- 
cut to overlook the fact that during 
these past years when so many have 
been talking so loudly about the 
severe shortage of engineers, there’s 
been relatively little evidence of 
major efforts to insure the more 
effective use of highly trained man- 
power by increasing the number of 
supporting personnel or by making 
other adjustments. 


What Has to Be Done First 

The foregoing specific sugges- 
tions, and they could be multiplied 
many times over, can be summar- 
ized very simply. We must face up 
to the fact that manpower is a 
complicated subject and that if we 
are to learn how to deal with it 
critically, we need to improve our 
theory and our techniques of analy- 
sis. In short, it makes no sense for 
industry to spend hundreds of mil- 
lions of dollars on chemical research 
and not a penny on how to under- 
stand the factors which control the 
numbers and quality of chemists 
and chemical engineers in the 
country. 

Secondly, we need to insure that 
scientific research in manpower be 
university based, for it cannot de- 
velop its true potentialities as a 
handmaiden of special interest 
groups. And finally, all concerned 
must recognize that altering the 
supply and quality of our manpower 
resources is not a question of a 
public relations campaign or even 
of a series of salary adjustments, 
but rather it involves basic altera- 
tions in many facets of our social 
structure, including the home, the 
school, and many of the values of 
the society at large. . 

If we accept the fact, as I think 
we must, that the human resource 
factor is the key determinant of our 
national security and our economic 
progress, then we must also accept 
the fact that the time has long since 
passed for us to begin to devote 
more effort to understanding this 
factor. If we do so, there is every 
reason to believe that we can 
thereby enhance both our wealth 
and our security. 


Watch for These Features in Future Issues 


Getting ahead is simply a matter of developing and sharpening the “slight 
edge” that makes you just a bit better than the next fellow. That's the 
opinion which Auren Uris, noted author and editor for the Research Insti- 
tute of America, advances in his about-to-be-published book, “Developing 


Your Executive Skills.” 


We'll discuss his down-to-earth approach and the 


practical, up-to-the-minute techniques he offers next month. 

Job outlook for chemical engineers in 1956 seems pretty good at this 
distance. But January’s You & Your Job will pilot you in for a much closer 
look. You'll get a preview glimpse of the job situation for each age group 
and work category, plus a peck at the salary outlook. The effect of engineer 
union drives, the opening of new job areas to chemical engineers, possible 
draft and reserve calls, etc., will also be scrutinized. 
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Product purification 
has many magnetic answers 
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You want a clean pure product IENG free from dangerous 


slow 
tramp iron {% Ws You need a magnetic separator to remove this iron contamination. 


But what kind of magnet? First you contact a Stearns Magnetic engineer 


He checks your product; granular or powder LX chunks 


liquid | | ; the kind of tramp iron, such as mixed scrap 
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or suspended magnet exsietaus, oF Multiple stage cross belt ==REv a 


Stearns Magnetic, Inc. builds all these plus other highly 
specialized magnetic separators, electro or permanent, either in 
standard models or custom-built to your exact needs. We will be 
happy to send you literature on any of the separators mentioned 
above — or answer specific questions on tramp iron removal or 
product purification. Complete laboratory facili- 
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ties available for testing materials. Write, wire MAGNETIC EQUIPMENT FOR ALL INDUSTRY 


STEARNS 4s MAGNETS 


STEARNS MAGNETIC, INC., 629 S. 28th St., Milwaukee 46, Wis. 


or call us or see your Stearns Representative. 





BUTT WELDING FITTINGS 
. Y2 inch through 42 inches... 


Chromium-Molybdenum Steels 
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Nickel Steels we: 


FORGED CORROSION RESISTANT—LIGHT WEIGHT and A.S.A. FLANGES 


° ; Y2 inch through 24 inches... 
Chromium-Nickel Steels 9 


Chromium-Silicon-Molybdenum i] se ht roa i to 


FORGED SCREWED OR SOCKET WELDING FITTINGS and UNIONS 


Ye inch through 4 inches... 


Wrought Aluminum 


Aluminum-Copper Alloys LARGE DIAMETER AND T.E.M.A.* LONG WELDING NECKS 
STANDARD FLANGES up to 20 feet 0.D. up to 24 inches, 150 Ib. through 2500 Ib. 


*Tubular Exchanger Manufacturers Association 





omplele Service ... 


Aluminum-Manganese Alloys 
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i - Bs Deoxidized Copper 


BUTT WELDING FITTINGS 
Schedules 5S, 10S, 40S, 80S, and other Schedules and wall thickness. 


FORGED CORROSION RESISTANT—LIGHT WEIGHT and A.S.A. FLANGES 


150 Ib. through 2500 Ib. pressure ratings. > 
Forging Brass 
in @GGee808 bende oa 


FORGED SCREWED OR SOCKET WELDING FITTINGS and UNIONS 


150 Ib. Corrosion Resistant and 2000 Ib. through 6000 Ib. ratings. 
Silicon Bronze 


FOR FITTINGS FROM ANY FORGEABLE MATERIAL 
TO MEET YOUR SERVICE REQUIREMENTS 


You get prompt, efficient service when you specify and order from 
the complete Ladish Controlled Quality line. Fittings in any forgeable 
material in virtually every type, size, wall thickness or pressure rating 


Manganese Bronze 


. are produced to one uncompromising Controlled Quality standard 
...and identified with heat code symbols pioneered by Ladish as Wrought Nickel 
verification of metallurgical integrity resulting from exhaustive 
tests made in the Ladish metallurgical laboratories. 


For complete service on your fittings requirements, depend on the 
Ladish line and the services of your Authorized Ladish Distributor. 


Nickel-Copper Alloys 
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HOW NORWICH PHARMACAL CO. 


STOPS PRODUCT LOSS 





SALVAGES VALUABLE FURACIN 
DUSTUBE* 


WHEELABRATOR* 


Norwich Pharmacal Co. has added 2% to its gross 
output of furacin by installing a Wheelabrator Dus- 
tube Collector to ventilate two operations in its pro- 
cessing line. 


Desiring to salvage as much of the product as possible, 
the company installed hoods over the milling and 
weighing stations and connected them to a highly- 
efficient Wheelabrator cloth tube type dust Collector. 
The Wheelabrator Dustube Collector filters the fine 
furacin powder from the air, removing more than 99% 
of this material. The high rate of recovery not only 
saves valuable material but it provides a more pleasant 
and comfortable place to work. 


Norwich first learned of the efficiency of Wheelabra- 
tor Collectors in its aspirin tableting operations. Here 


WHEELABRATOR 


Sco RF PORATION 


(Formerly American Wheelabrator & Equipment Corp.) 


WiTH A 
COLLECTOR 


a Wheelabrator Collector paid for itself by recovering 
1% of the total material handled. 


Besides direct financial gain, dust and fume removal 
pays off in better working conditions, and, in many 
instances, reduced wear and maintenance of machin- 
ery. Let the efficiency, simplicity and economy of 
Wheelabrator Dustube Collectors start paying off for 
you. Write today for additional information. 


For more details, send now for 
your copy of Catalog 372. 


347 S$. Byrkit St., Mishawaka, Indiana 


Trail Blazer of Industrial Progress 








this 
potentiometer 
has 

no slidewire 


a Friction-free balancing action! That’s why 
STE PLE S s) CA PAC ITY BA a) N C I N G Dynalog responds almost instantly to the 
PROVI AWRY 2445) WITHOUT WEAR ! slightest changes in a process variable . . . 


without wear... with /asting high accuracy. 


The DYNALOG has no fast-moving 
parts .. . and no gears, cables, or compli- 
cated mechanisms to slow response. Sensi- 
tivity isn’t limited by slidewire windings. 
A simple, variable capacitor and positive 
magnetic drive provide continuous, step- 
less balancing with a sensitivity of 1/100 
of 1% ... an accuracy of % of 1%. And 
DYNALOG is never “off process” for 
standardizing — it requires none. There 
are no batteries to replace . . . no motors 
to periodically clean and lubricate. Only 
five moving parts! 


DYNALOG Instruments can be used 
with resistence, voltage, capacity, or induc- 
tive type primary elements to measure 
and/or control any process variable with 
unmatched speed and accuracy. Write for 
Bulletin 427. The Foxboro Company, 3611 
Neponset Ave., Foxboro, Mass., U.S.A. 
*Reg. U.S. Pat. Off. 


FOXBORO pyvna.oc 


*Reg. U.S. Pat. Off. 
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ABRASION RESISTANCE-Circle shows path of abrasive 


wheels on coating. 


ADHESION—Coating tends to flake where scribe marks are 


close together. 


coated panel. 


IMPACT RESISTANCE—Result of reverse impact test on 


Evaluating Physical Properties of Coatings 


Chemical resistance alone is not enough—a coat- 


ing must also meet standards of permeability, thickness, 


adhesion, flexibility, and abrasion. 


J. I. Richardson, Amercoat Corp. 


A coating which is to offer de- 
pendable protection against corro- 
sion must meet two general require- 
ments: 

1. It must be resistant to the 
environment. 

2. It must serve as a barrier be- 
tween the environment and the 
underlying surface. 

The distinction between these 
two properties is often overlooked. 
One might expect that a resistant 
material would automatically serve 
as an effective barrier, but unfor- 
tunately this is not always true. 
For example, a concrete wall— ¢s- 
pecially in a basement—often allows 


water to seep through. The con- © 





]. I. Ricuarpson is technical direc- 
tor of Amercoat Corp., South Gate, 
Calif. 


crete itself is unharmed by the 
water, but it is not an effective 
barrier against it. Likewise, many 
coating materials are water resistant 
and chemically resistant, yet fail 
as protective coatings because of 
permeability or other discontin- 
uties. Even though a coating may 
be resistant in itself, it is of no 
value if it is so permeable that the 
corrosive agents in the environ- 
ment can pass through the pro- 
tective film and react with the 
underlying surface. 

The first requirement, resistance 
to the external environment, can 
to a large degree be evaluated by 
chemical tests. Effectiveness as a 
barrier depends upon several prop- 
erties, most of which can be evalu- 
ated by physical tests. Most im- 
portant of these properties are per- 


meability, thickness, adhesion, flexi- 
bility, and abrasion resistance. 


Permeability 


All film-forming materials are to 
some extent permeable. That is, 
gases or vapors can migrate slowly 
through the film without disrupt- 
ing it. -However, the inherent per- 
meability of different film-forming 
materials varies as much as one 
hundredfold, and it can be influ- 
enced even further by the coating 
formulation. Since the protective 
value of the film depends to a large 
extent on its ability to prevent pas- 
sage of corrosive materials, it is 
vitally important in coating evalua- 
tion to select the least permeable 
material available. 

Though film-forming materials 
usually show different rates of 
permeability to various specific 
vapors and gases, the permeability 
to water vapor usually gives a re- 
liable indication of their perform- 
ance. Permeability is usually ex- 
pressed as the rate at which water 
vapor will migrate through the 
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tillin use © 


4 years 


in hot sulphuric acid and chlorides 


PROBLEM .... Agitator propellors were failing at a rate of one every three months in dye 
kettles where hot sulphuric acid was mixed with chlorine-bearing organic 
chemicals. Sometimes corrosion was so severe that the propellors fell off the 


shaft and chipped the kettle lining. This required a major overhaul. 
REMEDY ...e. Agitator shaft and propellor made of Haste.oy alloy D were installed. 


RESULT.....¢¢.6 Four years later the same propellor and shaft made of Hasre.ioy alloy D 


are still in service. 


HasTELLoy alloy D has excellent resistance to sulphuric acid in all con- 
centrations and at temperatures up to the boiling point. In addition, it is 
resistant to many other acids and salts frequently used in solution with 
sulphuric acid. For a copy of a booklet describing HasTELLoy alloys, get in 


touch with the nearest Haynes Stellite Company office. 
on 


HAYNES 


TRADE-MARK 


ALLOY S 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


ucC) 
General Offices and Works, Kokomo, Indiana 


Sales Offices 
Chicago - Cleveland - Detroit - Houston - Los Angeles - New York - San Francisco + Tulsa 


“Haynes” and “‘Hastelloy’ are registered trade-marks of Union Carbide and Carbon Corporation. 
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CORROSION FORUM... 


film under standard conditions of 
temperature and vapor pressure. 

One method of measuring per- 
meability is described in detail in 
“Physical and Chemical Examina- 
tion of Paints, Varnishes, Lacquers 
and Colors” by Henry A. Gardner. 
In brief, the method utilizes a small 
metal cup fitted so that a film of 
the material to be tested can be 
sealed over the top. First, a small 
amount of water is placed in the 
cup, the film is sealed across the 
top, and the whole assembly 
weighed. Then the cup is placed 
in a dessicator at constant tempera- 
ture. After a measured interval of 
time the cup is again weighed and 
the results expressed as grams per 
100 sq. in. per 24 hr. Thickness 
of the film is obviously a factor 
in this determination, and for a 
practical answer the test should be 
made on a film of the same thick- 
ness which will actually be ob- 
tained in a full scale application. 

For effective protection, the per- 
meability of the complete coating 
should ordinarily be not more than 
1 gram per 100 sq. in. in 24 hr. 
at 95 F. with a pressure differential 
of 42 mm. of mercury. 


Thickness 


Even though a film may be rela- 
tively impermeable, it will be in- 
effective as a barrier unless it 
provides a continuous membrane 
without breaks or pinholes. Many 
coatings tend to pull away from 
sharp corners and edges, or fail to 
bridge over pits and crevices, leav- 
ing small areas which are in effect 
not coated at all. 

Thus, coating thickness is of 
twofold importance. First, increas- 
ing the thickness causes a propor- 
tionate decrease in permeability. 
Secondly, thicker films are much 
more likely to deposit a continuous 
film over sharp corners, edges, and 
rough welds. Ordinarily at least 4 
to 5 mils thickness is required to 
produce a continuous protective 


film over such surfaces. If extremely * 


sharp edges or rough surfaces are 
encountered, an effective coating 
should be capable of depositing a 
film of approximately 10 mils. 
Although coating thickness has 
a great influence on protective 
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NEXT MONTH: 
DUCTILE 
IRONS 


See next month’s Corrosion Forum 
for information about the new ductile 
austenitic irons—which combine the 
strength and ductility of ductile cast 
iron with the resistance to corrosion, 
heat, and metal-to-metal wear of the 
conventional austenitic iron castings. 


AUSTENITIC 





value, it must be realized that 
thickness alone is of no value unless 
the film is high in chemical resist- 
ance and low in permeability. It 
would be very simple for the for- 
mulator to increase the thickness 
of his coating by adding fillers. 
However, this ordinarily increases 
the permeability of a film to such 
an extent that the advantage of the 
thickness is lost. Only among 
coatings of equal density and te- 
sistance to permeation are thicker 
films more dependable. 

Any prescribed thickness can be 
obtained, of course, by applying a 
sufficient number of coats. But it 
is obviously an advantage to attain 
the optimum thickness in as few 
coats as possible, so a coating is 
desired which will produce maxi- 
mum thickness per coat. The 
thickness per coat of a dried paint 
film is governed by the percent 
solids by volume in the packaged 
paint. If this could be determined 
analytically, it would instantly show 
what thickness could be obtained 
from the coating when applied at 
a given rate of coverage. 

However, analysis of this type is 
extremely difficult, and it is usually 
more practical to measure the 
actual thickness of a dried film. 
This can be done by uniformly 
spreading a known volume of the 
coating over a known area and 
measuring the final dry film thick- 
ness, either with a micrometer or 
magnetic thickness gauge. The 
micrometer is more accurate, but 
its use is limited to panels where 
an edge is available. The magnetic 
thickness gauge, of which several 
types are now available, can be used 
on nearly any ferrous surface, and 
gives readings which are usually 
of sufficient accuracy. 

A variation of this method is to 
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measure first the wet film thickness 
and then the final dry film thick- 
ness in the same area. For this 
purpose there are wet film thick- 
ness gauges which penetrate the 
film and measure with reasonable 
accuracy the thickness of the coat- 
ing when it is applied. When used 
with fast-drying materials, however, 
the coating must be brushed or 
flowed on the surface and the wet 
film thickness measured as quickly 
as possible to avoid errors due to 
solvent loss. 

Ratio of dry film thickness to 
wet film thickness gives the volume 
percent solids in the coating. With 
this data the thickness for any 
coverage rate can be calculated. 

For example, assume the wet 
film thickness of a coating is 4 mils 
and the dry film thickness 1 mil. 
The volume percent solids is thus 
25%. Number of square foot-mils 
than can be obtained from a gallon 
of coating material can then be 
determined by multiplying the per- 
cent of solids by 231 (cubic inches 
in a gallon) times 1,000 (to give 
the result in thousandths of an inch 
or mils), and dividing by 144 to 
determine the number of square 
foot-mils. Using the 25% solids 
from the foregoing example, the 
calculation would then be made as 
follows: 


0.25 x 231 x 1,000/144 = 
400 sq. ft.-mils 


Number of square foot-mils di- 
vided by the coverage rate gives the 
thickness in mils. Thus, if the 
coating is applied at 200 sq. ft. per 
gallon, the thickness will be 
400/200 = 2 mils. 

Knowledge of the solids content 
is indispensable in coating evalu- 
ation, since if other properties are 
equal, the coating which produces 
the greatest number of square foot- 
mils will be the most effective and 
most economical. 


Adhesion 


Degree to which adhesion influ- 
ences coating peformance is of far 
greater magnitude than is often 
recognized. Not only must the 
coating adhere tightly enough to re- 
sist physical damage, it must also 
be sufficiently adherent to prevent 





DIMETCOTE 
ae the 100% 
. morgane 

zinc coating 


ro) 


/ 


Dimetcote is absolutely unique. It is not a paint, it contains no oils, resins 

or any other organic materials, yet it can be applied by spray or brush. 

When Dimetcote is applied to steel, a reaction takes place at the surface which 
/ produces chemical bonding as well as physical adhesion. It is almost 

/ impossible to find the interface between Dimetcote and the steel. 


Dimetcote has many unusual characteristics. It shows no visible change after more 
than ten years exposure to the most severe weather conditions — sun, heat, fresh and 
salt water. It is insoluble in all solvents and petroleum products. It is highly 

/ abrasion resistant, but if abraded through to bare steel, the coating 

will cathodically inhibit corrosion. 


/ Now tanks and structures can be given the same protection that galvanizing 

affords, plus salt water resistance. Existing structures need not be dismantled and 

new structures can be coated either before or after erection. Only one coat 

any of Dimetcote over a sandblasted surface is required to protect such structures as: 


Tank Exteriors * Cargo Tanks in Tankers « Dam Gates « Structural Steel 


WHERE ¢ Christmas Trees « Buoys « Floating Roof Tanks « Offshore Rigs 
¢ Water Tanks » Barges « Ship Decks « Stacks 


Write for the Dimetcote Technical Bulletin today. 


ollow the line CORPORATION 


. ‘ Dept. AK 
of MOST resistance: 4809 Firestone Blvda., 


South Gate, California 


Evanston, Ill. « Kenilworth, N. J. ¢ Jacksonville, Fla. « Houston, Tex. 
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NOW — YOUR BEST SINGLE SOURCE FOR BOTH 





METALLIC AND|NON-METALLIC/CORROSION RESISTING 











EQUIPMENT 


DURCO ANNOUNCES 


The Duriron Company has produced corrosion re- 
sisting alloys and engineered equipment from those 
alloys for more than 40 years. 

Now, with the development of DURCON®, a 
complete range of corrosion resistant materials is 
available from this single, reliable source. 


DURCON 


An epoxy resin from which an almost 
unlimited number of shapes can be 
produced by a process developed by 
The Duriron Company, Inc. 


DURCON 1 and DURCON 2 are epoxy resins 
modified by an exclusive Durco process to increase 
corrosion and abrasion resistance. Two years of field 
tests demonstrate DURCON’S adaptability to or- 
ganic acids, inorganics, solvents, alkalies and solu- 
tions of the halogen salts. 














Currently available DURCON® products include 
Series P Durcopumps (Series H design), Diaphragm 
and Y Valves, components of new Hi-Ex Heat 
Exchangers, Sinks, Tank Outlets, and Exhaust Fans. 





GET FULL FACTS AT THE CHEM SHOW : 





AT THE CHEM SHOW 


EVERYTHING'S NEW AT THE BOOTHS! 
| 


BOOTHS 34, 58, and 59 at the Chemical Show, Philadelphia, Dec. 5 through Dec. 9. 


THE DURIRON COMPANY, INC., DAYTON, OHIO 





CORROSION FORUM... 


corrosion from progressing beneath 
the coating—and it must retain its 
adhesion in a corrosive environ- 
ment. Thus it is important to 
measure retention of adhesion un- 
der corrosive conditions as well as 
determining initial adhesion. 

Adhesion tests should always be 
made on a standard surface, so that 
varying degrees of surface texture 
will not distort the results. Cold- 
rolled steel panels are recom- 
mended for such tests, since the 
surface is essentially smooth, thus 
minimizing the possibility of a 
puely mechanical bond. The coat- 
ing to be tested should in all cases 
be applied over the recommended 
primer, if any is required, in ac- 
cordance with the manufacturer’s 
recommendations. 

A simple test which gives a reli- 
able indication of initial adhesion, 
or resistance to mechanical removal, 
is to cut the coating in a cross- 
hatch pattern and note any ten- 
dency toward flaking. Parallel cuts 
are made with a sharp knife or razor 
blade, approximately 1 in. apart. 
After several have been scribed in 
one direction, intersecting cuts at 
right angles are made in the same 
manner. A coating with satisfac- 
tory adhesion should withstand 
right-angle cuts 7% in. apart with- 
out chipping or flaking. 

This test, however, gives no indi- 
cation of the retention of adhesion 
in a corrosive environment. A 
simple laboratory test which per- 
mits a dependable evaluation of 
this property is as follows: 

Test specimens should be pre- 
pared as before, using a cold-rolled 
steel surface to eliminate anv varia- 
tion in the degree of mechanical 
bond developed. After the coating 
is applied and dried in accordance 
with the manufacturer’s recom- 
mendations, it should be scored by 
cutting through the film with a 
knife in the form of an X on the 
coated side. This coated panel 
should be immersed in a 5% solu- 
tion of sodium hydroxide for one 
week at room temperature. At the 
end of this time there should be 
no peeling or blistering of the 
coating more than 4 in. away 
from the score. This is an ex- 
tremely severe test which only the 


most resistant coating materials 
will pass. It has been demonstrated 
that a coating system which meets 
this test will provide the most de- 
pendable protection under aggres- 
sively corrosive operating condi- 
tions. 


Flexibility 


It is obvious that extreme flexi- 
bility is required where the coating 
is applied to surfaces which are ex- 
pected to be bent or dented in 
service. However, some degree of 
flexibility is required in nearly all 
uses so that the coating can tolerate 
vibration, temperature changes, and 
“working” of structures. 

An accurate indication of flexi- 
bility can be obtained simply by 
bending a coated panel over a man- 
drel. The size of the mandrel se- 
lected should, of course, be related 
to the degree of flexibility required. 
A coating is ordinarily satisfactory 
for use on stationary structures if 
it can be bent 180° over a 1-in. 
mandrel without cracking or flak- 
ing. 

However, a flexibility test alone 
can be misleading since it gives no 
indication of a coating’s toughness 
or resistance to impact. It is. pos- 
sible that a coating material can 
be bent around a small mandrel 
without difficulty, yet shatter when 
it is struck a sharp blow. Since 
nearly every coated surface is sub- 
ject to sharp blows from time to 
time, the coating evaluation should 
give some indication of impact re- 
sistance. 

A qualitative measure of impact 
resistance can be made by support- 
ing the ends of a coated panel on 
two blocks with the coating side 
down, then striking the back with 
a ball peen hammer where the 
panel spans between the blocks. 
The resistance to chipping or flak- 
ing at the point of impact gives an 
indication of the coating’s tough- 
ness and adhesion combined. 


Abrasion Resistance 


Whenever a coating is to be ap- 
plied to floors, handrails, to the 
interior of bins or hoppers con- 
taining solid material, or where it 
is exposed to a flow of liquid con- 
taining suspended matter, abrasion 


resistance is of primary importance. 

Obviously, the most reliable test 
is to apply the coating to an area 
where it will be exposed to actual 
operating conditions. ‘The abrasion 
resistance of some types of mate- 
rials can be compared in the labo- 
ratory by using a test instrument 
such as the Taber Abraser (p. 242). 

This instrument uses abrasive 
wheels which are rotated over a 
test panel in such a way as to pro- 
duce a circular as well as a 
“skidding” motion. A coated speci- 
men is weighed, then inserted in 
the machine and exposed to a 
given number of cycles of the 
rotating abrasive wheels. After a 
predetermined number of revolu- 
tions, usually 500 or 1,000, the 
specimen is removed and weighed 
again. Loss in weight is inversely 
related to the abrasion resistance. 

Several different types of abrasive 
wheels are available, and several 
different weights can be applied to 
the abrasive wheels, so that the 
loss in weight under a number of 
different conditions can be deter- 
mined. A standard for an extremely 
abrasion-resistant coating might be 
loss in weight of 0.050 grams per 
thousand cycles, using CS17 wheels 
with a thousand gram load. A 
coating which meets this require- 
ment would be expected to give 
exceptionally long life when ex- 
posed to abrasive forces. 

All of these tests of a coating’s 
physical properties are relatively 
simple. They require a minimum 
of time and technical skill, yet 
they can help immeasurably toward 
the weeding out of materials which 
might fail rapidly in service. Con- 
ceivably, the crosshatched panels 
which reveal the character of a coat- 
ing’s adhesion can save thousands 
of dollars if such a test should 
eliminate a large scale application 
of a poorly adhering material. Like- 
wise, the simple tests for flexibility 
and abrasion resistance serve as 
two more challenges to any coating. 

These tests are not intended to 
serve as a basis for recommenda- 
tion in every instance. Obviously, 
many exposures will present specific 
requirements which must be con- 
sidered on an individual basis. 
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Holds together better than ever... 


BALDWIN-HILL 
— CEMENT 
0. -_ 


The NEW  Baldwin- Hill 
Spun Mineral Wool provides 
longer, finer fibers that inter- 
lock more closely and give 
B-H No. 1 Insulating Cement 
excellent cohesive qualities. It 
is an easy-to-apply, all-pur- 
pose insulation that is effec- 
tive up to 1800° F. and re- 
claimable where temperatures 


have not exceeded 1200° F. 








BALDWIN - HILL 


COMPANY 
1511 Breunig Ave. Trenton 2, N. J. 


Kalamazoo, Mich. Huntington, Ind. Temple, Texas 
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Si | Sechnale 
eFOJNOIQVOM) —SCCHHO o Melvin Nord, Chemical Engineer & Patent Attorney, Detroit, Mich. 
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Nophthalene 


Recovering Naphthalene From Coke-Oven Gas 


Unlike conventional methods, this new process 


yields a high-grade product and successfully tackles the 


problem of plugged equipment lines. 


Recovering naphthalene from 
coke-oven gas serves a two-fold pur- 
pose. Not only does it make avail- 
able an essential organic chemical, 
but it avoids stoppages in the gas 
distribution system which might, as 
a result of naphthalene crystalliza- 
tion, otherwise occur. 

To date, the problem has been 
how best to effect this separation. 
With this new improved technique, 
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U. S. Steel may have the answer. 
> Cooling, Scrubbing—First step in 
the new process is the feeding of 
coke-oven gas into the bottom of a 
primary cooler. Cooled gas, exiting 
from the top of the cooler, flows 
into the bottom of a naphthalene 
scrubber while wash oil feeds in 
at the top. 

A wash oil-naphthalene solution 
(containing some light oil) exits 
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from the scrubber bottom, passes 
through a steam-heated preheater, 
thence into the top of a light oil- 
naphthalene stripping still. 

> Scrubbed Gas—Naphthalene-free 
gas exiting from the top of the 
scrubber is given the conventional 
treatment—i.e., it passes through an 
exhauster, reheater, saturator, acid 
separator, final cooler and light-oil 


- scrubber. Wash oil feeds into the 


top of the light-oil scrubber. And 
both light oil and wash oil are 
pumped from the bottom of the 
scrubber into the stripping still— 
via a heat exchanger and steam- 
heated preheater. 





Workmen applying 
Thermobestos insulation 7 
to an expansion loop 
in a process line. 


Specify 
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When youte lighting the weather as well as “uy vi g 


,” 








J-M THERMOBESTOS:’ the heat insulation 
designed for outdoor process industries 


Here’s proof that rugged physical 
strength and high insulating efficiency 
can be combined in one material. J-M 
Thermobestos is strong and rigid, yet 
light enough for easy handling and fast 
application. It is not damaged by pro- 
longed wetting. Its hard composition 
resists crushing and will withstand un- 
usual service abuse. The low conductiv- 
ity compares favorably with other 
accepted industrial insulations. 


This unique combination of properties 
means excellent temperature control 
and minimum maintenance cost for 
oil refineries, chemical processing 
plants and other plants with outdoor 
vessels and hot piping. 

Made from calcium hydrosilicate, 
Thermobestos is molded to size for 
proper fit. Its high strength makes it 
particularly adaptable for time-saving 
shop prefabrication of fittings and 


ae 
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bends. Furnished in large sections, 
Thermobestos is easy to apply. It re- 
duces the number of joints. In pipe in- 
sulation form, it comes in a complete 
selection ot sizes up to 24” x 3” half- 
sections. Also available in 6” x 36” and 
12” x 36” blocks in a full range of 
thicknesses. For further information 
write to Johns-Manville, Box 60, 
New York 16, N.Y. In Canada, Port 
Credit, Ontario. 


INSULATION 


MATERIALS - ENGINEERING - APPLICATION 
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TOMORROW'S TECHNOLOGY .. - 


Wash oil leaving the bottom of 
the stripping still is pumped 
through the heat exchanger, into a 
cooler. And from the cooler, it’s 
recycled to the top of both scrub- 
bers—naphthalene and light-oil. 

Light oil and naphthalene are 
(1) taken overhead from a recti- 
fier mounted above the stripping 
section, (2) condensed and (3) sepa- 
rated from each other in a frac- 
tionating still. 

Stripping Still—The light oil- 
naphthalene stripper functions as 
two separate stills, one mounted on 
the other. The lower section is a 
light-oil stripper into which enough 
steam is added to vaporize the oil. 

By the time the steam passes up 
to the wash oil-light oil feed point, 
light oil passing down through the 
column has been vaporized. And 
it therefore flows up—as vapor—into 
the upper stripping section. 

Here, light oil vapors serve as 
the stripping medium for naphtha- 
lene, thus effecting considerable 
savings in steam.—U. S. 2,710,663 
by Phillip J. Wilson, Jr. to U. S. 
Steel Corp. 


Synthesis and Extraction 
Of Aromatic Compounds 


Aromatics—their production and 
extraction—are the subject of two 
patents recently assigned to Dow 
Chemical Co. 

e U. S. 2,711,420 by John H. 
Brown, Jr. and George R. Martin, 
describes an improved method for 
producing benzene and _ toluene 
from synthesis gas. 

e U. S. 2,711,433, by Noland 
Poffenberger, describes a modifica- 
tion of the Udex process for ex- 
tracting aromatics from non-aroma- 
tics with diethylene glycol. 
> Production—Instead of fraction- 
ating the synthesis reaction product 
and using only a select fraction as 
feed to the aromatization reactor, 
Dow uses the entire reaction prod- 
uct to produce benzene and 
toluene. 

Briefly, the new technique in- 
volves (1) using the conventional 
hydrogenation catalyst to produce 
aliphatic hydrocarbons and (2) 


passing the entire reaction product 
over an aromatization catalyst to 
vield benzene and toluene in sub- 
stantial amounts. 

The presence of both gaseous 
and high-molecular weight hydro- 
carbons surprisingly seems to in- 
crease the benzene and toluene 
vields. 
> Extraction—Principal —_ improve- 
ment in the Udex process is the 


removal of low-boiling unsaturates 
and other non-aromatics by distilla- 
tion with an azeotrope-former such 
as acetone. 

Acetone forms an azeotrope 
with the non-aromatics (aliphatics 
and olefins) but not with benzene. 
The distillation is therefore carried 
out using only benzene and lighter 
aromatic fractions recovered by ex- 
traction. 
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Deionizing Solutions Via Electrolysis 


The operating principle of this cell is 
old, but the cell construction is new. 


Based on a simple operational 
principle, this improved electroly- 
tic cell is designed to deionize solu- 
tions. 

PTons Migrate—A d.c. voltage is 
applied across the cell, causing ions 
to migrate through selective mem- 
branes—anions toward the cathode, 
cations toward the anode. The re- 
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sult: a solution depleted in ions 
remains in a central compartment. 
> Films Minimized—The improved 
design (sucessor to a cell described 
in U. S. 2,708,658) is based on 
the discovery that the formation 
of polarized solution films at the 
inner surfaces of the membranes 
can be minimized over a wide range 





_ PERFORMANCE AND PRICE... 


make Benson Aluminum Drums Ideal for 


Norda Essential Oil & Chemical Company, Inc. 


omat 


and food stuffs 
New York. 
(Galvanized and st . 
ucts. Glass containe 


eel drums | 
too frag! 


Purchase of 600 Benson Aluminum Drums 
(Strong, light, corrosion resistant 
tamination, are highly durable, provi 


Rigg ia ths Sg Si <a RRS aS atic uReS 


Light weight of aluminum drums 
facilitates handling and shipping. 


First cost alone is only the beginning of the 
savings advantages of Benson Aluminum 
Drums. Replacements are less frequent— 
aluminum drums won’t rust or shatter. 
Light weight saves on handling and shipping 
charges. There are no costs for application of 


ial oils f 
ic and essential ry 


Shipment of by Norda Essen 


cause cont 
\e—stainles 


Aluminum drums protect against 
contamination and shipping damage. 


or cosmetics 
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aluminum drums prevent con- 
de easier handling and storage.) 


protective coatings . . . no losses through 
contamination of chemical contents. For 
further information contact the Reynolds 
office listed under “Aluminum” in your 
classified directory or write Reynolds Metals 
Company, P.O. Box 1800-CJ, Louisville 1, Ky. 


Durable aluminum drums have a 
long, useful life—despite hard usage. 








See Our Exhibit 
at the 
25th Exposition 
Chemical Industries 
Philadelphia, Dec. 5-9 











REYNOLDS 98 ALUMINUM 


EXCLUSIVE 
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TOMORROW'S TECHNOLOGY ... 


of current densities and concentra- 
tions when the solution being 
treated is forced to follow a nar- 
rowly confined, tortuous path as 
it contacts the membranes. 

This leads to a wider range of 
maximum current and voltage effi- 
ciencies without reducing the per- 
centage of demineralization. 

The patent describes in detail 
the operation of single-cell and 
multiple-cell units.—U. §. 2,708,- 
658 by Norman W. Rosenberg to 
Ionics, Inc. 


Pentaerythritol From 
Formalin and a Nitrile 


Here’s a new process for mak- 
ing pentaerythritol, an all-impor- 
tant polyhydric alcohol used in the 
manufacture of alkyd resins and 
surface-coating formulations. 

The technique involves the reac- 
tion of formalin with lactonitrile in 
an NaOH solution. (Conventional 
preparation: reacting formaldehydc 
with acetaldehyde in a CaOH solu- 
tion.) 
> Typical Example—In a_ typical 
run, formalin (1,830 parts) is alka- 
lized with a 50% NaOH solution 
(800 parts), then cooled to 15-20 C. 

Next, lactonitrile (355 parts) is 
slowly added to the cooled solution, 
the reaction temperature being 
maintained below 30 C. When the 
reaction is complete, the mixture is 
gradually heated to 60 C., then 
neutralized—to a pH of 7.5—with 
acids. 

Evaporation of the neutralized 
solution produces a supersaturated 
solution which, on cooling, yields 
fairly large pentaerythritol crystals. 
—U. S. 2,711,431 by Leonard E. 
Cadwell and Alfred F. Schmutzler. 


Vibration: Key to 
Smooth Filter Cakes 


The filter cake produced on the 
drum of a rotary suction filter can 
be smoothed and compacted by 
vibration. And here’s how it’s 
done. 

Vibrators are mounted on flex- 
ible, rather than rigid supports. 
In this way, the pressure exerted 
by the vibrators on the filter cake 


can be adjusted—depending on the 
nature of the cake—to level out 
irregularities on the cake’s surface. 
—U. S. 2,711,254 by Valere E. F. 
C. G. Allard. 
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New Tower Design Boosts 
Contacting Efficiency 


Highlighting this novel liquid- 
liquid contacter is a dispersion 
area subject to control so that a 
wider range of flow rates may be 
used without adversely affecting 
contacting efficiency. 
> Downcomer—As shown, the con- 
tacter contains perforated trays 
which occupy only a portion of 
the tower’s cross section. Each tray 
has a downcomer made up of two 
sections—one, sloping at an angle of 
30 degrees; the other, vertical. 

The downcomer _ terminates 
above, and is on a line with, the 
edge of the perforated section of 
the plate immediately below it so 
that the heavy liquid phase flows 
down from plate to plate across 
each perforated tray while the light 
phase bubbles up through the per- 
forations. 
> Gate Plate—Superimposed on 
each tray is a gate plate which can 
be moved back and forth (by a 
hand wheel) to vary the orifice area. 
Anti-friction rollers facilitate the 
plate’s sliding. 

Each plate is provided with 


hand-wheel controlled, torque-type, 
liquid-level indicators so that the 
tower operator will know the height 
of denser liquid on each plate. 

In addition to the above, the 
patent describes other modifications 
in tower design—all aimed at im- 
proving contacting efficiency.—U. S. 
2,710,890 by Walter H. Rupp, 
Clinton H. Holder and Robert B. 
Long to Esso Research and Engi- 
neering Co. 


Anhydrous Hydrazine 
In Liquid Ammonia 


Add this new process to the 
growing list of ways to produce 
anhydrous hydrazine. 

Basically, the new technique 
consists of passing anhydrous gas- 
eous chlorine into a large excess of 
anhydrous ammonia gas to form 
anhydrous chloramine. 

Unreacted anhydrous ammonia 
is condensed to a liquid. And 
chloramine is contacted with a 
large excess of liquid ammonia to 
form a solution of anhydrous hy- 
drazine in liquid ammonia.—U. S. 
2,710,248 by Harry H. Sisler and 
Robert Mattair to Ohio State Uni- 
versity Research Foundation. 


Boosting Yield of 
Photochemical Reaction 


Interested in photochemical re- 
actions? Then you'll want to take 
a look at this new process. 

It deals with the absorption of 
sulfur dioxide and chlorine in a hy- 
drocarbon feed going into a photo- 
chemical sulfo-chlorinating __reac- 
tion. 

The process is especially geared 
to recovery of unconsumed SO, and 
Cl, by absorption in the hydrocar- 
bon feed.—U. S. 2,709,155 by Harry 
E. Cier to Esso Research and En- 
gineering Co. 





This department is designed to 
keep you abreast of the latest de- 
velopments in chemical equip- 
ment and processes. Any patents 
may be ordered from the Com- 
missioner of Patents, Washing- 
ton 25, D. C. at 25 cents each. 
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Gas mains and water pipes 





A pencil pokes through this corroded metal! Why chance 
check corrosion of buried metals. 
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trouble like this? Cathodic Protection and Anaconda Type CP Cable effectively 


CHECK CORROSION by cathodic protection 
with Anaconda Type CP Cable 


Corrosion of buried metals costs in- 
dustry over a billion dollars a year! 

But most of this can now be pre- 
vented—by Cathodic Protection. 

Corrosion—caused by minute elec- 
tric currents flowing from metal into 
adjacent soil—is checked by applying 
direct current from an external source. 
This eliminates anodic areas, makes 
the entire metal surface cathodic and 
stops the flow of current from the 
metal. 

But moisture, oil, acids and alkalies 


* Reg. U. S. Pat. Off. 


often found in corrosive soil areas are 
tough on cable. 

Because of our many years of ex- 
perience with buried cable, Anaconda 
has been able to produce a new Type 
CP cable — specially designed with 
double jacket of polyethylene and 
Densheath* (PVC) — to resist thesé 
enemies of cable life. This means less 
replacement . . . major savings in both 
labor and material costs. 

Would you like more information 
on how Cathodic Protection checks 


corrosion?...and detailed information 
on Anaconda Type CP Cable? Ask the 
Man from Anaconda — or send for 
bulletin DM 5450, “Anaconda Cath- 
odie Protection Cable.” Anaconda 
Wire & Cable Company, 25 Broad- 
way, New York 4, N. Y. 


55340 


ANACONDA 


COPPER AND ALUMINUM 
WIRE AND CABLE 


Where Anaconda Type CP Cable and Cathodic Protection Cut Corrosion Costs. 
Underground storage tanks 


Lead-covered cable 


Wee 
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Transmission towers 


Your Checklist of New Equipment Patents 


Crushing and grinding. 


Filtration. .. 


Instrumentation and contro! 
Liquid-liquid separation 
Screening 

Solid-gas separation.. 


Solid-liquid separation. . . 


Solid-solid separation 


About... 

Centrifugal grinding mills 

Device for controlling pressure in a column 
having total vapor condensation 

Spinning-band fractionator 

Filter bottoms 

Continuous filter-drum construction 

Vacuum filter ot 

Rotary filter with pulsating blowback 

Lift for elevating granular solids 

Treating subdivided solids 

Gas-solids contacter 

Conveying granular solids 

Grid-tray contact column 

Fluid heating furnace 

Electromagnetic pressure gage . wake 

Liquids separation via thermal diffusion. 

Rotary trommel with internal grizzly 

High-tension electrode for electrical precipitator 

Electrified centrifugal gas cleaner 

Combination scraper-rapper for electrostatic 
precipitator 

Centrifuge for separating sludge from liquids. . . 

Sink-float apparatus de 

Drum magnet separator 


Flotation machine 


Inventor or Assignee . . . 


Alpine Aktiengesellschaft 
Universal Oil Products Co 


E. I. du Pont de Nemours & Co 
Pintsch Bamag A.G 
Texas Co 


Patent No. 


2,712,416 
2,711,992 


. 2,712,520 


2,710,692 


|. 2,710,693 
’ 2'711/251 


_. 2.712.387 


Houdry Process Corp 
Esso Research & Engineering Co. ret 
Food Machinery & Chemical Corp. Fé saweae 


Shell Development Co 
Chemical Construction Co. . 
U. 8. Atomic Energy Comm. 
Standard Oil Co. (Ohio) 


Western Precipitation Corp 
Research Corp 
APRA Precipitator Corp 


ee a's a v's Ghee b win’ bie'odin dace 

Aktiebolag 

Pickands Mather & Co. . 

A.G. fur Unternehmungen der 
Stahlindustrie 

Bolidens Gruvaktiebolag....... 


Eisen- und 


..- And New Process Patents 


Product .. 


Essential! oils 
Fats and oils. 


Fuels. . 
Gases.... heh 
Hy drocarhons. 


Inorganic chemicals. . 
Metals and ores... 


Organic chemicals 


Pigments 
Resins...... 


Rubber 


Synthesis gas and products 


Synthetic fibers 
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Process . . 

Production of terpeneless essential oils... ..... 

Dehydrating castor oil 

Hydrocarbon-drying oil production. ... . 

l'uel gas manufacture 

Air separation... ‘ aut 

Vertical shale retorting ‘with inte srmediate oil 
recovery 

Catalytic reforming heat recovery and product 
separation 

Gas lift operation in moving bed conversion of 
hydrocarbons 

Preparation of pure potassium nitrate 

Sodium from sodium ferrite 

Purifying titanium tetrachloride 

Dewatering aqueous lead sludges 

Separation of nickel from a mixture containing 
soluble cpds. of nickel and cobalt 

Preparing nitro aliphatic epds 

Succinaldehyde manufacture... . 

Acetylation of thiophene epds 

Amides preparation ik nf . edt ate 

Recovering organic acids from fermentation 
wastes by iron salt precipitation 

Control of temperature in olefin carbonylation . 

Oximes production. “dy hee 

Alkylating aromatic hydrocarbons. . 

Ammonium cyanate from urea... . 

Ammonium cyanate preparation 

Separation of vitamin A palmitate... 

Soybean protein manufacture 

Preparation of toluic acids 

Alkynols from solvated acetylene via " ethy ny- 
lation 

Stabilization of zinc sulfide white pigment 

Stabilized chlorine-containing vinyl resins...... 

Production of methylol acetone resin precon- 
densate and impregnation of fabrics 

Synthetic resins from hydrocarbon pyrolysis 
products 

Preparation of silicone rubber with preaged 
carbon black 

Preparation of mixtures of rubbery butadiene- 
styrene copolymer with resinous polymer of 
vinyl or vinylidene chloride 

Treating sheet sponge rubber 

Impregnating sponge rubber from frothed rubber 
latex 

Bonding polyethylene to butyl rubber 

Bonding rubber to chloro-sulfonated polymers. . 

Separation of oxygenated cpds. from aqueous 
solutions 

Viscose spinning process 

Spinning swollen polyviny! chloride... . 


Inventor or Assignee . . 

Sec. of Agriculture. . 

Imperial Chemical Industries Ltd 
Esso Research & Engineering Co 
Surface Combustion Corp 

Air Products Inc 

California Research Corp 


Fluor Corp.. Ltd 
Houdry Process Corp 


“ee Di Procedimenti Chimici 8.r.1. . . 
. I. du Pont de Nemours & Co 

National Lead Co.. : 

E. I. du Pont de Nemours & Co 

Chemical Construction Corp... 


General Tire & Rubher Co 

E. I. du Pont de Nemours & Co 
Dow Chemical Co 

Esso Research & Engineeri ring Cc ‘o. 
Sec. of Agriculture 


Imperial Chemical Industries Ltd. 
Badische Anilin- & Soda-Fabrik A.G 


American Cyanamid Co.. 
American Cyanamid Co. . 
Merck & Co., Inc........ 
Buckeye Cotton Oil Co 
Richfield Oil Corp 

General Aniline & Film Corp 


Monsanto Chemical Co 

Ferro Corp 

Calico Printers’ Assn, Ltd 

Pan American Refining Corp...... 
General Electric Co 

B. F. Goodrich Co. 

U. 8. Rubber Co.... 

U. S. Rubber Co 

U. 8. Rubber Co 

E. I. du Pont de Nemours & Co 
Stanolind Oil & Gas Co. 


Celanese Corp. of America. 
Societe Rhodiaceta 
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2,711,350 
2,711,387 
2,712,361 
2,712,476 
2,711,308 


.. 2,712,303 
.. 2,710,538 
. 2,712,386 


2,711, 250 
2,711,224 


.. 2,711,226 
. 2,712,362 


2,710,718 


2,711,249 


2,711,823 


Patent No. 
2,712,008 


. 2,711,416 


2,712,562 


. 2,711,419 


2,711,085 


-. 2,710,828 


2,712,549-51 
2,712,560 


. 2,711,968 


2,711,401 
2,711,971 


. 2,712,538 


2,711,399 


2,711,400 


11,969 


ss Ree 
. 2,711,977 
- 2,711,985 


_. 2,711,986 
_ 2,710,829 


2,711,559 
2,712,490 
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Waste no more time on grinding 
— Exon 654 never needs it! Even 
when simple stirring equipment is used, 
Firestone’s plastisol resin readily dis- 
perses in plasticizer. 


It’s an extremely fine powder with 
high molecular weight, created to 
impart excellent heat and light stability, 
physical toughness and chemical sta- 
bility to your products. 


EXON: each resin engineered for a specific problem — 


EXON 654 


specifically for 


Plastisols 


* 


YC 


Slush molders particularly will appre- 
ciate the exceptional viscosity, stability 
and flow properties of pastes formu- 
lated from Exon 654. These pastes are 
unsurpassed for processing ease. They 
gell quickly. And they always coat the 
mold smoothly and evenly. 


Whatever your particular problem, 
you're likely to find the specific remedy 
among Firestone’s many Exon resins. 


For complete information or technical service on the entire line 


of Exon resins, call or write today. 


CHEMICAL SALES DIVISION 


FIRESTONE PLASTICS COMPANY, POTTSTOWN, PA., DEPT, 2s \W 


DIVISION OF FIRESTONE TIRE & RUBBER CO. 
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Retubing? Rely on 
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: Phelps Dodge COPPER-BASE ALLOY Tubes to 


your 
Exchangers 








On-Stream! 


Complete line of copper-base alloys 
including Bi-Metal combinations to meet special 
corrosive conditions. 


Speedy delivery 
from strategically-located warehouses. 


Careful analysis of your corrosion problems 
by experienced engineering staff. 


Quality-controlied fabrication 
to assure finest tube properties. 


Information and sales service 
available from nearest Phelps Dodge district office.* 
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PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


*SALES OFFICES: Atlanta, Birmingham, Ala., Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Detroit, 


Fort Wayne, Greensboro, N. C., Houston, Jacksonville, Kansas City, Mo., Los Angeles, Milwaukee, Minneapolis, New 
Orleans, New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N. Y., San Francisco, St. Lovis, Seattle 
Washington, D. C. 
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NEW PROCESSING EQUIPMENT 





sludge 














| __j/ ™ Thickened 
~ 15% solids 











2-Stage Unit Concentrates Raw Sludge 


concept for freeing water from 


Long-time toughie for dewatering operations, 


sludge now is concentrated without chemical coagulation. 


Product is drier, burns without fuel. Cost is low. 


A new concept and new equip- 
ment are keys to a just-revealed 
break-through in the field of sludge 
dewatering. By using two unique 
stages in series the Edco Sludge 
Concentrator discharges a 27-32%- 
solids sludge that can be trucked to 
disposal point or burned without 
additional fuel. 

Operating continuously, the con- 
centrator uses only one tenth of 
the power required by vacuum fil- 
ters handling an equal amount of 
sludge. Furthermore, chemical 
flocculation of the feed is not 
needed. ‘Together, these two fac- 
tors reduce cost considerably on 
sludge dewatering operations. 

To date, the Edco unit has op 


erated on industrial wastes and 
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products with sludge-like charac- 
teristics. Extensive test operations 
have been carried out with excel- 
lent results at the municipal sew- 
age treatment plant, New Bruns- 
wick, N. J. 

> Handle With Care — Typical 
waste sludges, even after thickening 
contain less than 5% by weight 
suspended solids. And they are 
solids whose fragility dictates care- 
ful handling to achieve further con- 
centration by a dewatering opera- 
tion. 

Edco has met this problem by 
acknowledging the difficult sludge 
characteristics. Instead of trying to 
overcome or alter basic sludge traits 
dco worked at dewatering the “‘as- 
is” sludge and brought forth a new 


November 1955—CuHEMICAL ENGINEERING 


solids. 

In essence, sludge feed drains 
under extremely small gravity head 
on a moving high-twist fabric. 


Solids thickened in this fashion 
are squeezed to final dryness on a 
compression filter. 

By draining the sludge on the 
high-twist filter medium, sufficient 
water is coaxed out of the slurry 
to. permit final dewatering by me- 
chanical action. And the sludge 
drains without blinding the cloth 
or slowing the drainage rate. 
> Close-Up of Thickener—Liquid 
sludge fed to the Roto-Plug thick- 
ener enters a rotating cylinder 
whose wall is a drainage deck cov- 
ered with high-twist medium. A 
portion of the liquid in the sludge 
filters through the medium leaving 
a deposit of partially dewatered 
solids. 

As the cylinder rotates, the de- 
posit rolls towards the Jowest point 











for Flooded Suction or Suction Lift 











SELF PRIMING 


It's 
CENTRIFUGAL 





It’s 
LaBOUR 






The new Type CG LaBour is an improved 
model, operating under positive or negative 
suction lift conditions as required. It has no 
packing or close fitting parts in contact with the liquid. 
The open end of the dynamic seal 
need not be exposed to atmosphere, so escape 
of volatile or toxic gases may be prevented. 
The seal can be flushed during normal 
operation if desired. 
Send for your copy of Bulletin G-1, which gives 
complete details. 


ORIGINAL MANUFACTURERS OF THE SELF-PRIMING CENTRIFUGAL PUMP 


LaBOUR 


THE LaBOUR COMPANY, INC. x Elkhart, Indiana, U.S.A. 
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Newsworthy Equipment 


Equipment Cost Indexes, p. 262 


New Processing Equipment 
Sludge Concentrator 


This Mionth 


Viscometer 
Pressure Snubber ... 
Pulp Density Scale 


New Electrical & Mechanical Equipment 

Pushbutton Enclosure 

Adjustable-Speed Drive 

Chemical Motor 

Variable-Speed Motor 

Magnetic Pulley 

Fan-Cooled Motor 

Drip-Proof Motor 


New Heating & Cooling Equipment 


Heat Exchanger 
Packaged Generator 
Steam Generators 
Vaporizer-Mixer 
Transfer Surface 


New Instruments & Controls 


Flow Indicator 

Bin Level Indicator 
Calibrator 

Data Processing Center 
Signal Thermometer 
Heat Indicator 

Reactor Simulator 


Dightl- Fetes .. os... Sc. 


in the cylinder. There, it soon 
forms into a cylindrical rolling 
mass. 

Two things happen at the point 
of rolling. The cylindrical mass 
rolls over material depositing on 


the medium and expels liquid. At- 


the same time the partially de- 
watered solids are picked off the 
medium by the rolling mass. 
When the mass reaches a maxi- 
mum diameter it distends axially. 
One end of the cylindrical struc- 
ture supporting the filter medium 
has a flange that continuously cuts 
pieces away from the mass of 
sludge as it pushes out over the 
flange. 
>» Final Squeeze—Separated pieces 
fall onto the compression filter, a 
rotating drainage drum with a 
compression roller. Under com- 
pression on the free-draining sur- 
face of the drum the solids reach 
final dewatered state. Then, on 
the downward turn of the drum 
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ee Page number is also Reader Service code number eae 


New Packaging & Handling Equipment 
Bulk Storage Unit 
Container Lining 
Tractor Shovel 
Chemical Tanker 


New Fluids Handling Equipment 
Forged Valves 
Spray Head 
Fittings 
Exhausters 
Acid Hose 
Valve Torque Reducer 
Stainless Fittings 
Sampling Valve 


Kor more details. use Reader Service Card 


they fall away as a continuous sheet 
onto a conveyor. 

> Operating Data — The Sludge 
Concentrator, consisting of Roto- 
Plug thickener and compression 
filter, will handle feed as low as 
2% solids. Thickened material 
usually leaves the Roto-plug unit 
at about 15% solids. Final de- 
watering on the compression filter 
brings it to 27% solids. Where 
needed, unit can be modified to 
give up to 32% solids in the de- 
watered cake. 

Sludge Concentrators are built 
in a range of sizes starting at” ] 
ton dry weight capacity per 24 hr. 
Total power requirement is only 
+ hp. per ton of dry weight solids 


Equipment Cost Indexes 


March June 
1955 1955 


188.1 


Industry 
Avg. of all 


Process Industries 


on 


HAWS DO S100 


Cement mfg 
Chemical 
Clay products 


N 


Petroleum ind. 
ROT ING... os sss 
Process ind. avg.. 


Cc Won 
AwOUN=AaUOO 
—SOANWOACON 


N—\Yk—-ONOK A 
ee) 
00 C0. G0 C8 Co SI Wi CO 00 


Related Industries 


Elec. power equip... 
Mining, milling... . 


per 24 hr. 

An 8-ton unit occupying a space 
10 x 10 x 10 ft. will handle as 
much tonnage as a 6-ft. dia. by 8-ft. 
face vacuum filter.—Equipment De- 
velopment Co., Inc., 363 Bloom- 
field Ave., Montclair, N. J. 260A 
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Refrigerating 
Steam power 


Compiled quarterly by Marshall and Ste- 
vens, Inc. of Ill., Chicago, for 47 different 
industries. See Chem. Eng., Nov. 1947, pp. 
124-6 for method of obtaining index bers; 
March 1955, pp. 178-9 for annual averages 
since 1913. 
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when process lines of CHASE COPPER TUBE 
LAST SO MUCH LONGER! 


Nothing mysterious about why process 
lines of Chase copper tube give such ex- 
traordinary service. It’s just that they’re 
naturally corrosion resistant...can’t 
rust! 


What’s more, the careful manufac- 
turing process at Chase mills puts a mir- 
ror-like finish on the inside surfaces. 
Clogging deposits can’t get a foothold— 
so Chase copper tube stays free-flowing 
far longer than rustable process lines. 


Such smooth interiors keep fluid fric- 
tion down to a minimum, too! Pumps 
do their job with less effort and strain. 
Even the heaviest industrial fluids move 
more easily! 


et 


a a Get all the facts on longer-lasting 
2 o So > w Chase copper tube for process lines. 
r zx \ ~ re - Contact your Chase wholesaler or the 

—, ® Chase warehouse nearest you—today! 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT »* SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


gm 


we 


The Nation’s Headquarters for Brass & Copper 
Albanyt © Atlanta © Baltimore © Boston © Charlottet © Chicago * Cincinnati * Cleveland © Dallas © Denver © Detroit © Grand Rapidst * Houston © Indianapolis * Kansas City, Mo. © Los Angeles 
Louisvillet © Milwaukee * Minneapolis © Newark © New Orleans © New York © Philadelphia © Pittsburgh © Providence © Rochestert ¢ St. Louis © Sanfrancisco * Seattle © Waterbury © (?sales office only) 
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Look carefully and you'll see that 
the two narrow rolls at the far end 
of the Webwelder machine have 
been joined to make one roll on the 
rewind stand at the near end. And 
it’s a roll without the trace of a 
bulge in the middle where the webs 
join. Unwinding at speeds of 500 ft. 
per min. or more the edges to be 





Paper Webs Joined Without Increasing Thickness 


joined are beveled by rotary grinders. 
Glue is applied to only one of the 
surfaces. Then they are joined and 
pressed together by compression 
rollls before the web is rewound. 
Machine will boost mill output by 
salvaging narrow side rolls.—Dorr- 
Oliver, Inc., Barry Place, Stamford, 
Conn. 264A 








Quick-Opening Door 


Cuts cost of heat exchanger 
maintenance. 


Time to open heat exchangers, 
autoclaves and the like is reduced 
considerably by a new self-seating, 
quick-opening door. It is particu- 
larly suited for use on heat ex- 
changers that carry fouling liquids 
necessitating frequent entry for 
cleaning and inspection. 

Only five seconds are needed to 
open the Lever-Lock door which is 
locked and unlocked by bars. These 
are inserted into and withdrawn 
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from fittings in the vessel by a 
hand-operated lever. A mechanical 
safety lock prevents the door from 
being opened while the vessel is 
under pressure. 

Lever-Lock doors are designed 
and fabricated to meet all code 
requirements. They can withstand 
temperatures from —70 to 400 F 
and pressures ranging from full 
vacuum to 300 psi.—The Patterson- 
Kelley Co., Inc., East Stroudsburg, 
Pa. 264B 


Gyratory Sereen 


Has variable speed to permit 
optimum performance. 


A new gyratory screen built with 
variable speed drive is said to give 
throughputs much higher than 
conventional constant-speed ma- 
chines. 

Design of the machine is based 
on development work that indi- 
cated each material had a critical 
screening speed. -If the frequency 
of screen gyration is held within 
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the critical range, throughput will 
be increased several fold. Par- 
ticularly high throughputs are ob- 
tained at higher speeds in the range 
of 2,500 to 3,000 cycles per min. 

Speed can be varied from 1,200 
to 3,600 cycles per min. by means 
of a torque converter. Units are 
available for either dry or wet 
screening.—J. M. Lehmann Co., 
Inc., 550 New York Ave., Lynd- 
hurst, N. J. 264C 


New design and prices up to 55% 
lower are announced for porous 
Teflon and Kel-F in-line filters. 
One square foot of filter area 
contained in volume 2 in. high 
by 34 in. O.D. Sizes up to 10 
sq. ft.—Porous Plastic Filter Co., 
Glen Cove, N. Y. 264D 


Agitator line newly available offers 
packaged units that are shipped 
complete, ready to run. Both 
turbine and paddle type impel- 
lers are included.—Philadelphia 
Gear Works, Inc., Erie Ave. and 
G St., Philadelphia 34, Pa. 

264E 


Crusher for the chemical and fer- 
tilizer industries reduces moist, 
granulated and pelletized solids 
with minimum production of 
fines and oversize. Internals can 
be cleaned easily and quickly.— 
Pennsylvania Crusher Div., West 
Chester, Pa. 264F 


Treated cotton filter cloth offers 
many advantages found in syn- 
thetics but costs little more than 
untreated cotton cloth. Re- 
sistant to many chemicals, mil- 
dew, shrinkage and wrinkling. 
Available in the standard con- 
structions.—National Filter Me- 
dia Corp., 1717 Dixwell Ave., 
New Haven 14, Conn. 264G 








For More Information ... 
about any item 
in this department, 
circle its code 
number on the 
Reader Service 
Postcard inside the back cover. 











Globe valve: monel body, bellows 
seal; for high-vacuum, radioac- 
tive service; metal-to-metal seat 
for high-temperature service; 
plastic seat for low-temperature 
service. 


Retractable and expandable dou- 
ble-disec gate valve with Teflon 
face. Holds very high vacuum. 
All welded construction, nickel 
plated for maximum tightness and 
corrosion resistance. 


Globe valve: all stainless steel; 
bellows seal; plastic seat; for 


chemical processing of radioac- Angle valve with double bellows 


tive material. seal in tandem. All stainless steel 
construction—for high-tempera- 
ture liquid metal service. 


Control the flow of radioactive 
materials with Crane valves 


The four valves shown here are typical of valves now 
in active atomic energy service. They are, more than 
likely, prototypes of Crane valves you will need when you 
before challenged man’s ingenuity. are ready to apply atomic energy to the production of 

As a result of its experience, Crane now is producing a or other processes involving radioactive material. 
valves that are used safely in the production of atomic crane Co., General Offices: Chicago 5, Ill. Branches and 
material. and the use of it to ett i power. Wholesalers Serving All Industrial Areas. 





Since the beginning of the AEC program, Crane, with 
gratifying results, has pitted its knowledge, resources 
and skill against problems in flow control that never 


See these valves ! Crane Exhibit—Booth 128 Atomic Exposition, Cleveland—Dec. 12-16 


CRANE CoO. 


* FITTINGS PIPING | 
cope CRANE’S FIRST CENTURY...1855-1955 
KITCHENS = PLUMBING * HEATING i pipiens - 
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Heat Exchanger 


Constructed of graphite exhib- 
its improved thermal conduc- 
tivity. 


Improved thermal conductivity 
featured by the new Polybloc cor- 
rosion-resistant graphite heat ex- 
changer stems from orientation of 
the graphite crystals combined with 
highly turbulent flow. Formation 
of film and scale is minimized by 
the turbulent flow. Proper orienta- 
tion of the graphite crystals insures 
maximum conductivity of heat. 

Polybloc is an assembly of imper- 
meable cylindrical graphite blocks. 
Two sets of flow passages through 
the unit are arranged with one par- 
allel to the axis and the other per- 
pendicular to the axis in radial 
fashion. Assembly is held in com- 
pression between top and bottom 
headers with elastic gasket seals 
between the blocks. 

High turbulence is created by 
short flow passages. The axial and 
tadial flow passages are in close 
proximity without interference by 
insulated cemented joints. — The 
Carbone Corp., Boonton, N. J. 

266A 


Packaged Generator 


Produces steam through heat 
from electrical resistance of 
water. 


Based on a unique electrode prin- 
ciple the new Speedylectric steam 
generator produces steam by the 
simplest, most economical electrical 
method. Unit is in demand where 
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NEW HEATING & COOLING EQUIPMENT 


high-pressure steam temperature 
must be controlled precisely; where 
there is an explosion, fire or fume 
hazard; or where there is a steam 
demand in an area located remotely 
from central boilers. 

Three electrodes are suspended 
within the pressure tank. When 
electric current is turned on, heat 
is generated by the resistance of 
the water to passage of current be- 
tween the solid metal electrodes. 
The water itself acts as the resist- 
ance element; there are no heating 
elements to burn out or replace. 
If the electrodes become exposed 
above the water level there is no 
danger of burnout because the cir- 
cuit is broken so that no current 
can pass. 

Speedylectric generators are made 
in sizes from 14 to 60 bhp; 15 to 
500 psi.—Pantex Mfg. Corp., 416 
Roosevelt Ave., Pawtucket, R. I. 

266B 


Steam Generators 


Standardized for minimum ini- 
tial and operating costs. 


Aimed at reducing steam costs 
for industrial plants the New SC 
series of standard steam generators 
assures industrial steam users of 
minimum initial and operating 
costs together with the advantage 
of short delivery schedules. 

Units offer a selection of maxi- 
mum working pressures to 1,500 
psi. without superheat and to 1,100 
psi. with superheat; saturated steam 
temperatures to 950 F. 

By standardizing, blueprints of 
the SC generators can be furnished 
almost immediately. Fabrication, 
delivery and erection can be done in 
quick order. At the same time there 
is sufficient flexibility to satisfy 
individual preference on type of op- 
eration, type and location of heat 
recovery equipment, type and loca- 
tion of fans and drives, oil and/or 
gas firing, and handling arrange- 
ments. 

SC generators are built in nine 
different sizes with capacities from 
50,000 to 150,000 Ib. per hr— 
Foster Wheeler Corp., 165 Broad- 
way, New York 6, N. Y. 266C 
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Vaporizer-Mixer 


For LP gas produces gas with 
desired Btu. content. 


Self-contained, fully automatic, 
packaged LP gas vaporizers, vapor- 
izer-mixers and mixers now have 
been developed for use by industry 
and utilities. No outside power is 
needed for delivering gas at 1-5 psi. 
Where higher pressure mixed fuel 
or low pressure liquid is needed 
power may be required to drive 
auxiliary pumps. 

Using a venturi mixer the pack- 
aged mixers and vaporizer-mixers 
mix butane and propane with air 
to produce a gas with any predeter- 
mined Btu. content. 

Standard and_ high pressure 
vaporizer-mixers have capacities 
from 1,000 to 50,000 cu. ft. per hr. 
Vaporizer sizes range from 40 to 
800 gal. per hr.; mixers from 100 to 
50,000 cu. ft. per hr. Vaporizers 
can be heated by direct firing, 
steam, electricity or hot water.— 
American Liquid Gas Corp., 1109 
Santa Fe Ave., Los Angeles 21, 
Calif. 266D 


Transfer Surface 


Has both internal and external 
fins to boost transfer rate. 


Use of the new Inner-Fin surface 
is said to permit construction of 
smaller, lighter heat transfer units. 
Any type of heat exchange, be it 
air-to-air, liquid-to-air or liquid-to- 
liquid, is accomplished more efh- 
ciently with Inner-I'in heat ex- 
change elements. 

Fundamental principle of pat- 
ented Inner-Fin is the arrangement 
of longitudinal fins inside a tube in 
conjunction with outer fins. A 
smaller inner tube is expanded 
mechanically to lock the longitudi- 
nal Inner-Fins closely to the inner 
wall of the outside tube and outer 
wall of the inside tube. If needed, 
the surface then can be brazed. 
According to the application the 
inner tube can be utilized either as 
a separate circuit or sealed off.— 
Bush Mfg. Co., West Hartford, 
Conn. 266E 





—the Continuveus-Flow 
Heat-Exchanger that is setting 
new standards of 
compactness! 


adaptability! 


Technical data on the revolutionary new 


holo-flite’ 


(HOLLOW-FLIGHT) 


If you have processing operations 
where slurries, solids, pulps or pastes 
must be cooled or cooked, be sure to in- 
vestigate the many unique advantages of 
the newly-developed HoLo-FuiTE Proc- 
essor before you install any heat- 
exchange equipment. 


Here’s the HOLO-FLITE principle... 

Two or more screw conveyors ro- 
tate slowly in a trough. The blades and 
shaft of each flight of conveyors are hol- 
low, with provision for circulating the 
heat-transfer agent through them. The 
product to be cooled or cooked is moved 
along the trough, being constantly ro- 
tated into, around, over and under the 
conveyor screws as it moves. 


Thus, a continuous thermal trans- 
fer takes place between the product and 
the heat-transfer fluid circulating in the 
blades. The product is cooled or cooked 
in continuous-flow without the “stop-and- 
go” losses of batching operations . . . and 
cooled products can be packaged directly 
from the HoLo-FLitTE discharge—saving 
space, time and additional handling. 


simplicity! , 


Tuis 6-Tier HoLo-FLitE cools 7 tons of cottonseed press cake per hour 
rom 285° to 89°F. in a total floor space of only 28 sq. ft. 
(Inset) Enlarged cutaway view of Hoto-F ITE screw 
showing heat-transfer principle. 


Here are typical 
HOLO-FLITE 
advantages 


The Hoto-FtiTE principle is so 
unique it is setting completely 
new standards of performance in 
many ways. For example... 


*Reg. T.M. 


WESTERN 


ened Seek eo -Ganen, | 


The HOLO-FLITE Saves Space 
—It requires as little as 1/5th 
the space of other units of com- 
parable capacity because (1) 
it has far greater heat-transfer 
area per cubic foot of space... 
and (2) the flights can be 
“tiered’’ as high as desired to 
give maximum capacity in very 
small floor areas. 

The HOLO-FLITE is Versatile— 
Processed product can be fluid, 
pulp or paste—granular, crys- 


talline or powdered solid. Heat- 
transfer fluid can be refriger- 
ant, cooled or ambient water, 
steam, oil or any other desired 
fluid, at any normal tempera- 
ture range. 


The HOLO-FLITE Is Dust-Free 
—Its gentle action provides 
large heat-transfer action with- 
out dust and with negligible 
particle abrasion. Simplifies in- 
stallations, assures higher qual- 
ity product. 


The HOLO-FLITE Is Adaptable 
—It can easily be designed to 
handle virtually any capacity 
by (a) varying the diameter of 
the screws (7” to 16”)... (b) 
varying the length of the screws 
(8 ft. to 20 ft.)... (ce) varying 
the number of intermeshing 
screws per trough (2, 4, or 6) 
--.and “(d) varying the num- 
ber of tiers stacked on top of 
one another (1 to 10, or more). 


The Hoto-F ite is in daily operation on such typical products as sand, 
cement, cottonseed cake, soybean meal, borax, salt, sugar, baby foods 


DESIGNERS AND MANUFACTURERS OF EQUIPMENT FOR 
COLLECTION OF SUSPENDED MATERIALS FROM CASES & LIQUIDS 


and many other equally-varied products. 

Whet is your problem? Our engineers will be glad to assist you in 
making the most of Ho.o-F.iite advantages. Write wire, or phone the 
office nearest you! 


Want More Facts? This 8 page book- 
let describing the Hoto-F.iTE in 
greater detail will gladly be sent on 
request. No obligation, of course. 


Main Offices: 1013 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLDG., NEW YORK 17 @ 1 N, La SALLE ST. BLDG., CHICAGO 2 
3252 PEACHTREE RD. N.E., ATLANTA 5 © HOBART BLDG., SAN FRANCISCO 4 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLDG., MONTREAL 
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NEW INSTRUMENTS 


Flow Indicator 


Monitors liquid flow in pipe- 
line. 


Using a standard tee pipe fitting 
for a body, Model FI-200 flow indi- 
cator shows liquid flow or lack of 
flow through a pipeline. Flow 
through the unit actuates a switch 
that can be used to operate a 
pilot light, horn or other warning 
signal. With suitable relays it also 
can operate preventive interlocks. 

Instrument is said to be un- 
usually compact and simple, de- 
pendable, and easy to install. It 
is now available foz ‘pipe sizes from 
} to 3 in—Gems Co., 64 Welles 
Dr., Newington, Conn. 268A 


Bin Level Indieator 


Takes over jobs diaphragm 
indicator cannot handle. 


Some bins present special prob- 
lems in measuring level. That’s 
why the new Roto-Bin-Dicator was 
developed. It can be used under 
pressure or vacuum; where there 
are large lumps that tend to bridge 
over a diaphragm-tvpe indicator; or 
where materials tend to “rathole” 
preventing operation of a dia- 
phragm. 

Basic element of the Roto-Bin- 
Dicator is a slowly rotating pad- 
dle, mounted on flexible shaft. 
The paddle projects into the bin 
and is driven by a small motor 
mounted externaily. 

As material rises in the bin it 
reaches the point where it covers 
the paddle, stopping rotation. 
Torque exerted by the motor actu- 
ates a Microswitch that controls 
signals or motors of conveyors or 
feeders in the housing. When 
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& CONTROLS 


material drops below the paddle, 
rotation resumes and the Micro- 
switch returns to normal position.— 
The Bin-Dicator Co., 13946-39 
Kercheval Ave., Detroit 15, Mich. 

268B 


Calibrator 


For strain gages up to 200,000 
Ib. 


A new primary calibrator for 
strain gages, load cells, etc., is 
claimed highly accurate up to 
200,000 Ib. 

Calibrator consists of a thrust 
load generator and a_ pressure 
balance connected by means of 
high-pressure tubing. It is virtually 
frictionless, simple in _ principle 
and construction, and widely adap- 
table to various applications. De- 
vice is completely self-contained, 
has no packing, is self-lubricated. 
—American Instrument Co., Inc., 


Silver Springs, Md. 268C 


Data Processing Center 


Tackles any problem on a 
fee basis. 


When told of the exploits of 
some of the latest high-speed digi- 
tal computers and data processing 
equipment you may have passed 
them off as gross exaggerations. 
Now you have the opportunity to 
check out some of the claims and 
at the same time gain insight into 
how they can help you. 

During July, IBM opened a new 
electronic data processing center in 
New York that contains an inte- 
grated team of so-called “giant 
brains.” The versatile combination 
of machines makes available to 
companies, on an hourly charge 
basis, the latest tools for scientific 
management. ‘They are expected 
to be used both by companies 
which do not need full time data 
processing facilities of such capac- 
ity and speed and to companies 
whose own facilities may be over- 
loaded.—International Business Ma- 
chines Corp., 590 Madison Ave., 
New York 22, N. Y. 268D 
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Signal Thermometer 


Flashes variation from stand- 
ard temperature. 


For thermometer locations where 
actual temperature is hard to read 
the new Signal Eye thermometer 
tells the operator of a variation at 
a glance. 

The pointer of the bimetallic 
thermometer carries a bright red 
disk. An opaque disk of the same 
diameter is attached to the dial 
glass to coincide exactly with the 
position of the red disk. 

Slightest temperature variation 
causes the pointer to fluctuate 
above or below the opaque circle 
thus revealing the red signal to the 
operator. Should the standard op- 
erating temperature be changed the 
opaque disk can be relocated to 
give warning in the new range.— 
W. C. Dillon & Co., P. O. Box 
3008, Van Nuys, Calif. 268E 


Heat Indicator 
Thermocouple thermometer. 


To make possible quick visual 


checking of critical temperature 


points a new Check Well combines 
a sensitive thermocouple with a 
dial type thermometer. Unusually 
high rate of response is due to the 
small Y-in. O.D. thermocouple 
protection tube with subsequent 
low mass, low thermal inertia and 
to light-gage thermocouple element 
with hot junction bottomed in 
tube. Sealing method and protec- 
tion from oxidation and corrosion 
permits element to be removed with 
minimum time loss. 

Teflon is the standard sealant. 
Both protection tubes are made of 





GREAT FEATURES 
Unique with 


U.S. VARIDRIVES 


...for dependable, 
long-life, Variable Speed 


With a U. S. Varidrive motor you can get instantly 
all the speeds needed for every operating condition. 
You can have infinite speeds at your instant 
command without resorting to cumbersome speed- 
changing contraptions and costly external equip- 
ment. The Varidrive combines all equipment in 
one compact “package;’ occupying little more space 
than an ordinary motor, for convenient installation. 


eeoeoeeeeceeoecee ee ee eeeeeeeeseeeeeeeeeseeseseseeeses 
AUTOTAUT TENSION CONTROL 


Autotaut automatically compensates for wear, stretch 
and changes in length of the belt drive due to temperature 
and, therefore, does not require manual adjustment. 

It establishes the exact tension by employing the positive 
movement afforded by a live, resilient spring which has 
been accurately calibrated at the factory. 


DOUBLE-RIBBED BELT 


By application of the double-ribbed design, smaller 
diameters and greater speeds can be combined. The result 
is maximum motor compactness. This type belt provides 
double corrugation, reduces internal friction and permits 
greatest flexibility. The Varibelt has highest resistance to 
heat, oil and grease, and is protected from drippings by 
complete enclosure. 


SLIDING SPLINE 


Instead of relying upon a common key to connect the shaft 
and sliding Varidisc, the U. S. Varidrive gears parts 
together with an involute spline. Load is equally among 

16 integral teeth cut in the shaft. Both motor and driven 
shafts in the Varidrive are splined. Integral teeth provide 
maximum strength with minimum diameter, 

and reduce wear and vibration. 





MAIL COUPON FOR INFORMATIVE FULL COLOR 16 PAGE BOOKLET 3 ‘ 
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NEW INSTRUMENTS & CONTROLS 





By watching the model reactor oper- 
ate as he manipulates the controls 
this trainee is learning how to start 
up, maintain, increase and stop an 
atomic chain reaction. Even the tell- 
tale ghostly blue glow of the Ceren- 
kov effect is simulated in this model 
of a swimming pool type. As com- 
plex kinetic equations are demon- 





Reactor Simulator for Nuclear Fledglings 


strated, the trainee can see graphi- 
cally the delayed neutron effects “‘on 
the way down” and the integrated 
effects “on the way up.” Although 
the reactor is only a scale model the 
control panel is full size and com- 
pletely equipped.—Leeds & Nor- 
thrup Co., 4901 Stenton Ave., Phil- 
adelphia. 44, Pa. 270A 








Type 304 stainless steel. The proc- 
ess connection and packing glands 
are machined from Type 303 stain- 
less steel bar stock.—Conax Corp., 
7811 Sheridan Dr., Buffalo 21, 
N. Y. 268F 


Digital Totalizer 


Converts analog readings of 
dial scale to totalize batch 
weights. 


A recently announced totalizer 
converts weight readings of a dial 
scale to digital equivalents. It is 
especially suited for controlling 
the receiving, shipping and process- 
ing of material through an auto- 
matic hopper scale that is con- 
nected to a dial scale. 

Used with any industrial scale 
the new totalizer can be controlled 
remotely. It gives a continuous run- 


270 


ning total weight of batches dis- 
charged by the hopper scale regard- 
less of how many weighings are 
made. 

In a typical batching operation 
where several materials are mixed 
totalizers would be placed on a cen- 
trally located control board. The 
various amounts of material present 
in the mixer at any one time would 
be read immediately from the dif- 
ferent totalizers.—Richardson Scale 
Co., Van Houten Ave., Clifton, 
N. J. 270B 








For More Information .. . 


about any item 

in this department, 

circle its code 

number on the 

Reader Service 
Postcard inside the back cover. 
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Viseometers 


Two types; one fixed, the 
other portable. 

Two new viscometers have just 
been introduced to the American 
market. The first, a cone and plate 
instrument, measures flow proper- 
ties of simple or complex fluids 
simply and rapidly. Less than 0.5 
ml. of sample is needed, and the 
thin film permits reaching a stable 
temperature almost instantaneously 
for rapid determinations. 

The portable instrument uses the 
coaxial cylinder principle. Outer 
cylinder rotates and the viscous 
drag on the inner cylinder is op- 
posed by a calibrated spring and 
measured. Instrument is protected 
against shocks and is easily taken 
apart for cleaning.—Ferranti Elec- 
tric, Inc., 30 Rockefeller Plaza, 
New York 20, N. Y. 270C 


Pressure snubber that protects 
sensitive instruments from sud- 
den pressure changes now is be- 
ing made in stainless steel. Rated 
at 5,000 psi., offers 13 gradations 
of damping adjustment.—Tube 
& Hose Fittings Div., Parker 
Appliance Co., 17325 Euclid 
Ave., Cleveland 12, Ohio 270D 


Pulp density scale permits direct 
reading of sample weight; spe- 
cific gravity of liquid, dry solids 
and pulp; and percent solids of 
a pulp of a given specific gravity. 
—The Mine and Smelter Supply 
Co., 1431 17th St., Denver, 
Colo. 270E 





truthers 
ells 


bottles, 2’ 1.D. x 20° long. 


DEPENDABLE PROCESSING PERFORMANCE IS ASSURED 


... when Equipment is Designed anal Fabricated by Struthers Wells 


Process equipment such as that illustrated above 
constantly rolls out of our modern, efficient plants— 
to meet the exacting specifications and delivery 
requirements of valued customers in the chemical 
and petroleum processing industries. Intensive ex- 
perience in the design and fabrication of standard 
or specialized processing equipment—regardless of 
size, specifications or codes—has built an enviable 
reputation for us in the construction of highest 
quality products that provide service of utmost 
satisfaction. Yes . . . in choosing Struthers Wells as 
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your process equipment fabricator—efficient, safe, 
economical and long life performance is assured. 


STRUTHERS WELLS 


CORPORATION 


Plants at Titusville and Warren, Pa. 


Offices in principal cities 





NEW ELECTRICAL & MECHANICAL EQUIPMENT 


Pushbutton Enclosure 


Oil+tight, seals out foreign 
materials. 


Where liquids and dirt are a 
problem there is available a new 
oil-tight pushbutton enclosure fab- 
ricated from 14 gage steel. Costing 
much less than the conventional 
cast aluminum boxes these enclo- 
sures are of all-welded construction. 

Openings for the push buttons 
are shaped to accommodate any 
standard make control unit while 
retaining an oiltight seal. Conduit 
connections may be any desired 
size and at any desired location. 
Cover with a sponge neoprene gas- 
ket can be swung open or removed 
from the box readily.—Hoffman 
Engineering Corp., Anoka, Minn. 

272A 


Adjustable-Speed Drive 


Controls speed within plus or 
minus 2%. 


The new Ampli-Speed drive can 
be coupled or belted to an existing 
motor to control speed of fans, com- 
pressors and centrifugal pumps 
within +2%. Also it can handle 
constant torque loads. 

Drive consists of a constant-speed 
“ring member” direct connected to 
the drive shaft of the motor. A 
variable-speed “magnet member” 
mounted on the output shaft turns 
the load. There is no physical con- 
nection between these two mem- 
bers. 

Magnetic force between the mag- 
net member and the ring member 
is varied to change the output speed 
of the drive. This is controlled by 
a magnetic amplifier connected to 
the rectifier supplying field excita- 
tion. During steady-state operation, 
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feedback from a tachometer gen- 
erator on top of the drive keeps 
load speed within the +2% toler- 
ance of control knob setting. 
Ampli-Speed drives are available 
for motor speeds of 870, 1,150 and 
1,750 rpm. For fan-tvpe loads units 
are rated up to 95 hp.; for constant 
torque loads up to 75 hp.—Electric 
Machinery Mfg. Co., Minneapolis 
13, Minn. 272B 


Chemical Motor 


Is self cleaning to reduce 
maintenance. 


Outstanding feature of the new 
Marathon chemical motor is the 
self-cleaning effect of the air stream 
above the motor, it is said. Air is 
blown along ribs on the frame that 
increase dissipation of heat. There 
are,no ducts to clog. Sticky or oily 
dirt can be removed from between 
the ribs without stopping the 
motor. 

Frame is constructed from heavy 
cast iron that resists moisture and 
most chemicals. Explosion-proof 
frames have UL-approved continu- 
ous drain plugs. 

Heavy cast-iron conduit box is 
split diagonally so that leads are 
easily accessible. All leads are sealed 
where they enter the box.—Mara- 
thon Electric Mfg. Corp., Wausau, 
Wis. 272C 


Variable Speed Motor 


Will handle wide range of 
applications. 


Now being manufactured under 
an English license the N-S variable 
speed a.c. motor eliminates need 
for mechanical variable-speed trans- 
mission. Efficient, safe electric con- 
trols have been substituted for 
mechanical drives. Controls can 
be provided for manual, semi-auto- 
matic or completely automatic 
operation. 

Motor is adapted to high start- 
ing torque loads. It is claimed to 
maintain high efficiency under con- 
ditions ranging from sudden stops 
to reversing or inching. Models 
are available from 0.5 to 1,000 hp. 
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with speed ranges from 30:1 to 

1.5:1.—Bogue Electric Mfg. Co., 

52 Iowa Ave., Paterson, N. J. 
272D 


Magnetie Pulley 


Produces better flux pattern 
with two-coil design. 


On many conveyor operations 
the new two-coil electro-magnetic 
pulley removes more tramp iron 
than larger units. Many applica- 
tions can be handied by a two-coil 
pulley of smaller diameter than a 
three-coil pulley. Both equipment 
and power costs are reduced thereby. 

It is claimed that the new two- 
coil design produces a more effec- 
tive flux pattern with a deeper 
magnetic field at the center of the 
pulley. Such a pattern conforms to 
normal conveyor load conditions. 

New pulley is available in a 
variety of widths and diameters 
from 12 to 60 in.—Stearns Mag- 
netic, Inc., Milwaukee 46, Wis. 

272E 


Rerated totally enclosed fan cooled 
motor in 1 to 5 hp. sizes meets 
all NEMA requirements. Also 
features practically indestructible 
aluminum rotor, six-layer insula- 
tion of stator windings and fan 
that ventilates well rotating in 
either direction.—Century Elec- 
tric Co., 1806 Pine St., St. Louis, 
Mo. 272F 


Open drip-proof motors run cooler 
because extra aluminum turbine 
fan is mounted on motor shaft. 
Four fold increase in air circula- 
tion results. Also, internal design 
and construction transfers heat 
rapidly—ACEC Electric Corp., 
40 East 49th St., New York 17, 
Ee 272G 





~ NO FUNNEL 
CTION 


because both QCf Regular Round and QCf Rec- 
tangular Port Valves have port areas at least 
equal to the pipe itself. Result: no turbulence 
to flow of viscous ladings and no restric- 
tions to cause abrasion... no loss of 
head pressure... all highly desir- 
able features throughout the 
processing industries. 


Other important features 
are quick, quarter-turn 
shut off and Teflon* head 
seal gaskets, resulting in 
substantially lower main- 
tenance costs. 


Representatives in 50 
Principal Cities are 
ready to show you how 
to keep down valve 
maintenance costs. Write 
for Catalog 5, CM-11, 
Valve Division, ACf 
Industries, Incorporated, 
1501 E. Ferry Street, 
Detroit 11, Michigan. 


#DUPONT TRADE NAME 


¢ CO; PLUG VALVES 
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NEW PACKAGING & HANDLING EQUIPMENT 


Bulk Storage Unit 
For free-flowing materials. 


Fabricated in one unit mounted 
on four legs, a new all-steel bulk 
storage unit is available in 10 or 
25 ton capacities. It is designed 
for fertilizer, cement minerals, 
rock phosphate and similar bulk 
solids. 

Unit has hopper bottom with a 
swing gate for controlling dis- 
charge effectively. Bin is made of 
12 gage steel with a 16 gage steel 
top. 

On top is an 18-in. manhole 
and cover for loading. For easy 
access a ladder leads down inside 
the bin.—Andrews Machine Co., 
359 East Main, Decatur, Ill. 274A 


Container Lining 


For protection sre corro- 
sives, can be installed by hand. 


All you need to install the new 
Fluorolin 202 lining are shears and 
a straight edge. It protects metal 
containers against corrosive chem- 
icals. 

The new material combines the 
chemical inertness of Kel-F with 
the mechanical rigidity of alu- 
minum foil. Linings can be cut 
out, assembled on the job and 
pressed into place like wallpaper. 
Pressure-sensitive adhesive on the 
foil backing holds it in place. 
Joints may be butted and sealed 
with strips of the same material.— 
Joclin Mfg. Co., North Haven, 

274B 


Tractor Shovel 


For in-plant handling of bulk 
materials. 


Recently added to the Michi- 
gan line of rubber-tired tractor 
shovels is a 15-cu.-ft. unit for in- 
plant handling of bulk materials. 


Featured in this model 12B is a 
power-shift transmission, a torque 
converter with 3 to 1 multiplica- 
tion, a planetary wheel axle and 
low-level bucket action. 

Particular attention has been 
paid to protect against dust. A 
filter is provided for both the 
torque converter oil and the power 
shift transmission oil. A_ partial 
flow filter protects engine lube oil. 
Transmission, torque converter, 
starting motor, distributor and gen- 
erator are all sealed. 

Bucket width is 4 ft. 2 in. and 
the 15 cu. ft. capacity will han- 
dle 1,500 Ib. while traveling 5.6 
miles per hr. Tractor features low- 
level bucket action with a 38 deg. 
tip-back at a carrying height of 
four inches above the ground. At 
maximum dumping height of five 
feet the bucket reaches an angle of 
48.5 deg.—Construction Machinery 
Div., Clark Equipment Co., Ben- 
ton Harbor, Mich. 274C 





Engineered throughout for safe han- 
dling of lading, this 2,200-gal. 
glassed steel tanker carries alkalis to 
pH 12 and all acids except hydro- 
fluoric. Bottom outlet for tank wash- 
out is located conveniently near the 
rear platform, is sealed with beveled 
Teflon plug capped with a bolted 





Glassed Steel Tanker Hauls Corrosives 


steel flange. A protective shield locks 
the outlet assembly. Sliding hood 
atop tank houses the manhole and 
vent. Dip pipe for loading and un- 
loading extends into sump at bot- 
tom. Vent has a pressure relief valve. 
—The Pfaudler Co., 1000 West 
Ave., Rochester 3, N. Y. 274D 
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IN CHEMICALS (piastics) 


Rely on Enjay for top quality in your product, the kind 
that makes for growing demand and fast-paced selling. The 
Enjay Company supplies the petroleum, surface coating 
and chemical industries with a complete line of uniform, 
high quality petroleum chemicals backed by 35 years of 
proved results. You can also depend on Enjay for leader- 
ship in research and for expert technical assistance in 
developing new or improved products through chemistry. 
Next time, call Enjay for your chemical needs. 
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IN SURFACE COATINGS Paint, Varnish, Lacquer) 


PETROLEUM 
PARANOX 
PARATONE 
PARAFLOW 
PARAPOID 
PARADYNE 
PARATAC 
PETROHOL 

Methyl Ethyl Ketone 
Dewaxing Aid 

Ethyl Ether 
lsopropy! Ether 
Reference Fuels 


RUBBER 
ENJAY BUTYL 
VISTANEX 


SURFACE COATING 


PETROHOL 91 
PETROHOL 95 
PETROHOL 99 

JAYSOL 

Secondary Butyl Alcohol 
Secondary Butyl Acetate 
Isopropyl Acetate 
Acetone 

Methyl Ethyl Ketone 
Dicyclopentadiene 

Ethyl Ether 

Isopropyl Ether 
Naphthenic Acids 
Iso-Octyl Alcohol 

Decyl Alcohol 
Denatured Ethyl Alcohol 


CHEMICAL 
PETROHOL 91 
PETROHOL 95 
PETROHOL 99 
JAYSOL 

tso-Octyl Alcohol 
Decyl Alcohol 
Denatured Ethyl Alcohol 
Tridecy! Alcohol 
Dicyclopentadiene 
Isoprene 
Butadiene 

Ethyl Ether 
Isopropyl Ether 
Tetrapropylene 
Tripropylene 
Aromatic Tars 
Benzene 


Acetone 
Methyl Ethyl Ketone 


35 successful years 
of leadership 
in serving industry 


Enjay Company, Inc. - 15 West Sist St., New York 19, N.Y. 
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NEW FLUIDS HANDLING EQUIPMENT 


Forged Valves 


Are lighter and stronger, resist 
wear. 


A completely redesigned line of 
forged steel gate valves for pctro- 
chemical, process and power appli- 
cations is available with cither 
screwed or welded ends in sizes 
from } to 2 in. 

Major improvements include 
stainless-steel eyebolts and nuts, a 
redesigned stuffing box with stur- 
dier gland and stainless steel fol- 
lower, and a smoother-operating 
stem. Stuffing box packing of 
molded asbestos reinforced with 
wire and lubricated with mica re- 
duces possibility of pitting the 
stainless-steel stem. A stainless-steel 
wedge and hard-chrome-plated stain- 
less seat ring resist seizing, galling, 
and abrasive wear. — American 
Chain & Cable Co., Inc., Bridge- 
port 2, Conn. 276A 


Spray Head 


Distributes low pressure fluids 
evenly from discharge pipes. 


Assuring an even pattern of wet- 
ting from the center out, the Gyro- 
spray offers a number of advantages 
for distributing water in cooling 
towers, spray ponds and the like. 
While producing a controlled spray 
at pressures under 5 psi. it does not 
restrict fiow from 1l-in. feed pipe. 

In cooling towers the spray pat- 
tern covers the width of a standard 
horizontal cooling section without 
water loss. On vertical coils dual 
baffle boards can be used to gain 
maximum efficiency. This allows 
air to circulate freely around tubes 


276 


= / 


and totally eliminates blanketing 
and dampening effects. 

All metal parts are stainless steci, 
rotor is molded nylon.—N. C. 
Stearns Co., P. O. Box 1234, 
Shreveport, La. 276B 


Fittings 


In 3- and 4-in. sizes molded of 
unplasticized PVC, 


This 4-in. PVC tee is included 
in the first full line of 3- and 4-in. 
fittings to be injection molded in 
commercial quantities. ‘These larger 
size fittings are expected to aid the 
economical erection of larger size 
PVC piping systems now being 
planned in the chemical, petroleum 
and allied fields. Initial cost of such 
systems is said to be less than pip- 
ing of other materials usually em- 
ployed where acute corrosion prob- 
lems are encountered. 

Fittings include 90 and 45 deg. 
elbows, tees, couplings and flanges. 
There is choice of threaded or 
socket types in normal or high- 
impact PVC.—Tube Tums Plastics, 
Inc., 224 East Broadway, Louis- 
ville 1, Ky. 276C 


Exhausters 


Fabricated of Haveg material 
to resist corrosion. 


Blowers to move corrosive fumes 
through duct systems now are built 
with Haveg material to resist chem- 
ical attack. Type M has a housing 
molded completely from Haveg 
material; Type L has a cast housing 
lined with the Haveg material. 

All the six-bladed blast wheels 
have a non-ferrous core coated with 
Haveg material. Bearing pedestals, 
housing supports and other parts 
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not in contact with the fumes are 
made of steel coated with a corro- 
sion-resistant paint. 

Users can choose between Haveg 
41 or 60 to handle fumes that are 
either acidic or basic. Wide range 
resistance to solvents also exists.— 
Champion Blower & Forge Co., 
Lancaster, Pa. 276D 


Aeid Hose 


For highly corrosive acids. 


New Hysunite hose is designed 
to handle heavy concentrations of 
sulfuric, nitric and chromic acids. 
Hose can carry sulfuric acid up to 
96% concentration, nitric acid up 
to 70% and chromic acid up to 
100%. 

Conventional acid hose lasts but 
a few hours when carrying these 
acids. By contrast, extensive field 
tests show Hysunite hose has a 
months-long work life on concen- 
trated acid service.—Goodyear Tire 
& Rubber Co., Industrial Products 
Div., Akron, Ohio. 276E 


One-man operation of Saunders 
patent diaphragm valves in 10, 
12 and 14-in. sizes now easy 
through a new planetary gear 
torque reducer. Either on new 
valves or those already in service 
it gives 5 to 1 mechanical advan- 
tage.—Hills McCanna Co., 3025 
North Western Ave., Chicago 
18, Il. 276K 


Heavy-duty stainless steel fittings 
now available from stock in 
threaded or weld ends for 2,000, 
3,000, 4,000 and 6,000 psi. All 
fittings permanently identified 
with size, alloy, pressure rating, 
heat code and_ trademark.— 
Camco Products, Inc., North 
Haven, Conn. 276G 


Sampling valve has seat that is out- 
side body for installation where 
it’s necessary that seat be inside 


wall of vessel. This prevents 
liquid from remaining in the 
nipple and valve, makes valve 
completely self-draining.—Jergu- 
son Gage & Valve Co., 80 Fells- 
way, Somerville 45, Mass. 276H 





to remove to remove 


HS HO 
CO. 


use use 


Monoethanolamine — Diethylene Glycol 
Diethanolamine Iriethylene Glycol 


high purity high purity 
NITROGEN DIVISION NITROGEN NITROGEN DIVISION 


chemicals oy] chemicals 


Maximize the purity of your gas stream, and Maximize the purity of your gas stream, and 
minimize corrosion problems by using Nitrogen minimize corrosion problems by using Nitrogen 
Division gas-treating chemicals. Free of un- Division gas-treating chemicals. Free of un- 
wanted chemical impurities — chlorides and wanted chemical impurities — chlorides and 
acids — these products are consistently above acids — these products are consistently above 
standard purity specifications. standard purity specifications. 


Call or write today for samples and quotations. Call or write today for samples and quotations. 
Ask too for technical service to help adapt these Ask too for technical service to help adapt these 
high purity chemicals to your process. high purity chemicals to your process. 


NITROGEN DIVISION (gem NITROGEN DIVISION 


ALLIED CHEMICAL & DYE CORPORATION ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 40 Rector Street, New York 6, N. Y. 
Hopewell, Va. * Ironton, Ohio * Orange, Tex. * Omaha, Neb. Hopewell, Va. * Ironton, Ohio * Orange, Tex. * Omaha, Neb. 


Anhydrous Ammonia * Ammonia Liquor * Ammonium Sulfate * Sodium Nitrate * Methanol + Urea 
Ethanolamines + Ethylene Oxide + Ethylene Glycols * Formaldehyde + Nitrogen Tetroxide 
Nitrogen Solutions * U.F. Concentrate—85 « Fertilizers & Feed Supplements 
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TAREE tec es Sen AP aya 


today’s most complete 
advanced design 








> —— 


@ 863 Models in three Basic Pressure Groups. 
@ Capacities from 2 cc. per hour to 15,000 gal. per hour. 
& Pressures to 50,000 psi. 


@ Mediums Handled. Any liquid that will flow to the 
Pump—clear free-flowing, viscous, tarry materials and 
slurries—corrosive mediums such as acids, alkalies, 
salts, oxidizing and reducing agents, etc. 


&@ Capacity Control—manual or automatic for propor- 
tioning in relation to temperature, time, flow, pH value, 
liquid level, pressure, color, conductivity or any other 
meterable factor. 


& Metering Accuracy to two-tenths of one percent 
with automatic control mechanisms. 


Now, no matter what your chemical proportioning 
problem—you will find the answer at PHILADELPHIA 
Pump, “headquarters” for the most complete line of 
Controlled Capacity Pumps. 


Advanced Design Offers Savings 
In First Cost and Maintenance 


Pump users actually wrote the specifications for 
PHILADELPHIA PuMPS. For their design is the result 
of an industry-wide survey of pump users’ practical 
experience on “‘what is wrong with the proportioning 
pumps you are using.” 


Simplification and standardization of basic features, 
and more efficient production methods, have answered 
the first complaint—High First Cost. Model for 
model, PHILADELPHIA PUMPS are lower in price. 


Prevalent points of failure—cross-heads, connecting 
rod bearings, pressed valve seats, packing, etc.—have 
been corrected through advanced design and better 
materials of construction. 


High Maintenance Costs—excessive down time and 
labor—have been eliminated by a design which 
permits the removal of all moving parts and packing 
through the oversize cross-head without breaking 
piping connections. 


Proved by Years of Service In Leading Plants 


Repeat orders testify to user satisfaction, and it is 
significant that engineers who know pumps best, men 
who purchase quantities of them annually for some of 
the largest plants—prefer PHILADELPHIA PUMPS. 


It will pay you to investigate. Write for catalog. 


> ae, 


Pressures to 800 psi 


LP Series The Phila-Feeder controlled 


capacity Proportioning Pump—a low cost, high 
quality pump popular for feeding water treating 
chemicals into steam boilers. Made in simplex and 
duplex types for maximum capacity to 18 gph. Adapt- 
able to manual or automatic control. 





Packaged Chemical 
Feed Units 


PHILADELPHIA PUMP 
offers many standard 
and special designs of | 
self-contained Units to 
meet all chemical feed 
requirements. 


Unit illustrated isfor Fe 





feeding water treating 
chemicals. It comprises 
welded steel storage 
tank, Phila-Feeder du- 
plex pump and all nec- 
essary auxiliaries and 
piping ready to con- 
nect to chemical feed 
piping and electrical 
circuits. 


Other special Chemical Feed Units developed by 
PHILADELPHIA Pump include: 

@ Oil Well Chemical Treating Systems 

@ Natural Gas Odorizing Units 

@ Special Chemical Mixing & Proportioning Units 


e Sales Engineers in principal industrial centers in the United States, Canada, Mexico, and abroad. 


—Panapecpuia_ 
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Pressures to 1500 psi 





S Series 
Made -in. simplex and duplex 


types for maximum capacity to 3300 gph. The stand- 
ard proportioning pumps for most Processing Industry 
requirements and for treating of boiler water, 
municipal and industrial water, and sewage. 


The pump illustrated is equipped with rocker-arm 
micro-adjustment of pump capacity while running. 


The PHILATROL 
Automatic Control 


This patented con- 
trol mechanism for 
exceedingly accurate 
proportioning in rela- 
tion to any meterable 
factor, adjusts piston 
stroke and hence 
pump capacity in re- 
sponse to manual, hy- 
draulic, pneumatic or electrical motivation. It permits 
continuous stepless adjustment from zero to maximum 
and eliminates the “hunting” characteristics of other 
mechanisms with coarser adjustments. 


Illustrated is Philatrol Mechanism installed with 
air actuator on PHILADELPHIA PUMP used in gas 
odorizing. This pump has maintained metering accu- 
racy within plus or minus two-tenths of one percent. 


The UNI-FEEDER Automatic Control 


Uni-Feeder single-revolution-clutch operated PHILA- 
DELPHIA PUMPS inject one or as many as 72 or more 
measured slugs of fluid per minute according to a 
time cycle or flow, color, concentration, or any other 
meterable factor. 

Uni-Feeder Pumps are available with minimum 
capacities from .000093 gallons to maximum capacities 
of 27 gallons per minute. 


Pressures to 50,000 psi 


HP Series 
These PHILADELPHIA PUMPS, 


designed for higher viscosities and pressures, are 
available in simplex, duplex and quadruplex types and 
in capacities from 2 cc. to 15,000 gph. 


Like all PHILADELPHIA Pumps, they are adaptable 
to both manual and automatic control of capacity. 
The design of these pumps offers mechanical 


advantages which permit reduction in horsepower 
normally required by as much as 30 percent. 





Differential Pressure Pumps 


PHILADELPHIA PumpPs of the HP Series also offer a 
design feature which permits them to utilize the 
energy incorporated in any suction pressure to 
decrease the amount of horsepower required to pro- 
duce the desired discharge pressure. 


For example, if suction pressure is 2000 psi and 
discharge pressure is 3000 psi, the pump requires 
powering only for the differential pressure of 1000 psi, 
plus a small addition for friction losses. Consequently, 
great savings in first cost (motor, gear reducer, etc.) 
and operating cost can be effected. 


See Our Exhibit 
at the 

25th Exposition of 
Chemical Industries 


December 5-9 
1955 


AND MACHINERY COMPANY 
PHILADELPHIA @ PENNSYLVANIA 


SUBSIDIARY OF AMERICAN METER™ COMPANY / esr. 1836° 


~ U — iv Doe 
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Ammonia's End Use Pattern Shows... 
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nitrites 
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Woter treatment 
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Why Nitrogen Keeps Booming 


Undeniably, fertilizers are the mainstay. But the 


rise of many more uses gives needed depth to the spec- 


tacular, far-from-over growth of nitrogen chemicals. 


Richard P. Windisch, W. E. Burnet & Co. 


One of the most far-reaching 
chemical developments _ since 
World War II has been the growth 
in the use of nitrogen and its com- 
pounds, particularly ammonia. 
Spreading beyond the _ old-line 
chemical companies to oil, steel 





RicHarp WInpiscH is chemical 
investment consultant with W. E. 
Burnet @& Co., New York stock 


brokers. 
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and public utilities firms, it still 
seems to be gaining momentum. 
> Fixation the Key—Although the 
older sources of nitrogen chemi- 
cals—Chilean nitrates, coke-oven 
byproducts and cyanamide—con- 
tinue to make progress, synthetic 
ammonia by nitrogen fixation is 
rapidly taking over the market. 
In 1939 U. S. production of at- 
mospheric nitrogen totaled 311,- 
000 tons, 85% of it made by two 
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companies at two plants. By the 
end of last year our capacity had 
grown to 2.77 million tons, spread 
out among 2] companies at 34 
plants. At least 18 more compa- 
nies plan or have already completed 
new plants (Chem. Eng., Sept. 
1955, p. 270) and these, plus ex- 
pansion by existing producers will 
raise total capacity to nearly 4 mil- 
lion tons/yr. Yet so far there’s 
little sign of over-production. 

And we see at least a 6-10 mil- 
lion ton/yr. consumption before 
the development matures. 

Ammonia production has ur 
doubtably grown faster than any 
other basic inorganic chemical 
since World War II began. An- 
nual dollar volume has already 
passed those of caustic soda, 
chlorine and soda ash and is even 
approaching that of sulfuric acid. 

The number of chemical and 
oil companies involved makes 
future trends of the industry vital 
to investors. (Petroleum firms, on 
the basis of present plans, will soon 
own nearly 40% of U. S. am- 
monia capacity.) The economics 
of ammonia are going through a 
revolution and the marketing of a 
host of new products made with 
cheap nitrogen is going to be of 
huge consequence to many chemi- 
cal process industries, 
> Nitrogen in Nature—I’ar and 
away the biggest use of nitrogen is 
in fertilizers—70-75% of all pro- 
duced. In the U. S. we now add 
about 2 million tons/yr. of nitro- 
gen to the earth in the form of 
nitrates and various ammonia 
compounds. 

But we're fast dropping behind 
since about 10 million tons/yr. 
are lost through leaching and ero- 
sion of the soil alone. To maintain 
present needs we should add at 
least the 6.65 million tons lost— 
the difference between the 22.9 
million tons removed annually and 
the 16.25 million tons returned 
through farming activity. 

Look at these examples of what 
fertilizers can do: By applying 259 
lb./acre of fertilizer instead of the 
19 lb. now applied, our annual 





fdleal for distillation columns 


These photographs show three distillation columns fabri- 
cated by American Copper & Brass Works, Cincinnati 2, Two views of three copper distillation columns by American 
Ohio, for a customer in a foreign country. They are made _{zeper & bom Work, Chcima. The large ale vil 
of Revere Copper Sheets and Circles. All told, 4608 pounds 
of copper were required. The columns will be used to distill 
high-proof alcohol, either beverage or industrial. 

Longitudinal seams were welded. Flanges were produced 


by simply turning the metal over to the required dimension. 
Copper, you see, is extremely easy to work. In addition, it REEVE, } 
does not react with alcohol and a wide variety of other 


liquids and gases. Copper also can be quickly and economi- COPPER AND BRASS INCORPORATED 


cally welded by modern methods, and if you wish, the Founded by Paul Revere in 1801 


Revere Technical Advisory Service will be glad to show you £50 Pods Segue, Mapas 47; Heme Sask 


how to do a fast and sound welding job on copper sheet ta daeond ee Chica aud Clinton, Ue pore AY Y. 


ales Offices in Principal Cities; Distributors Everywhere. 
and plate. See the nearest Revere Sales Office. * 
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wheat needs could be produced on 
half the acreage now used and for 
80¢/bu. instead of today’s $1.00/ 
bu. Recent tests in California 
showed that the grass growing sea- 
son can be extended for two 
months and meat yields per acre 
more than doubled by proper use 
of nitrogen. This state alone could 
profitably use a million more tons 
of nitrogen annually. 

Our annual nitrogen loss in- 
dicates that output of nitrogen for 
agriculture alone could double or 
triple economically. And barring in- 
flation, nitrogen’s price should de- 
cline as output and technology mul- 
tiply. As it is, fertilizer prices in 
terms of plant food content have 
risen only 13% since 1935, while 
all items the farmer buys are up 
125%. 

Distribution expense and un- 
even seasonal demand will prob- 
ably be the industry’s biggest prob- 
lems for a long time. About 70% 
of all fertilizer is applied in the 
first half of the year. Higher con- 
centrations are cutting transporta- 
tion costs, but fertilizers will 
always be an “area chemical,” 
made near the point of use. 
>The Ways Out—Seasonal de- 
mand and storage expense are 
great incentitives toward balanc- 
ing ammonia’s agriculture use with 
industrial uses. And broader mar- 
kets involve higher-margin products. 

It’s much more desirable to sell 
nitrogen at say 50¢ or more per 
Ib. as fine chemicals than as liquid 
ammonia at $85/ton, ammonium 
nitrate at $70, or even urea at 
$110/ton (roughly 5¢, 10¢ and 
12¢/lb. of contained nitrogen). 
Nitrogenous products are being 
developed for practically every in- 
dustry and many offer tonnage 
prospects. 

Two products with big poten- 
tials are ammonium hydroxide and 
nitric acid, both held back by 
their high prices. With a little 
drop in price, the acid, for instance, 
would give our big industrial acids, 
sulfuric and hydrochloric, great 
competition. 
> Many Possibilities—To give you 
a qualitative idea of the non-ferti- 
lizer nitrogen markets, there fol- 


lows an outline of the process 
industries now using it and the 
possibilities for new uses. Urea 
and nitric acid, the two most basic 
intermediates, will find big outlets 
in organic synthesis on any price 
decline. 

Urea is stable and easily shipped. 
Nitric acid, though, is so expensive 
to ship and so easily made by 
burning ammonia that it’s more 
likely to be made on the spot by 
big users. Other nitrogen inter- 
mediates like hydrazine, cyanides, 
amines and amides require such a 
lot of production knowhow that 
manufacture will likely stay in the 
hands of ammonia producers and 
large chemical firms. 
> Explosives—Nitrates have from 
time immemorial been the basis of 
most military and commercial ex- 
plosives. Today about 24% of U.S. 
industrial nitrogen* goes into 
explosives. A host of nitrated or- 
ganics are custom-made to perform 
the various military jobs of deto- 
nating, disrupting and propelling. 
Dynamite’s active ingredient is 
nitroglycerine, basis for most com- 
mercial explosives. Many possible 
fuels for jato, rockets and guided 
missiles are nitrogen compounds, 
such as hydrazine, ammonium 
chlorate and nitric acid. 
> Plastics—Potential here is excel- 
lent both as basic ingredients and 


*All nitrogen recovered by fixation 
except that used in fertilizers, by the 
military and exported (see chart, p. 
280) 
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as plasticizers and curing agents. 
About 18% of industrial nitrogen 
now goes into plastics. 

The world’s first plastic, nitro- 
cellulose, lost out as celluloid and 
photographic film because of its 
flammability, but still enjoys big 
sales in auto finishes and lacquers. 
Urea-formaldehyde resins are in 
wide demand because of their bril- 
liant colors. Melamine resins are 
in high favor for dishes. 

On the horizon, American Cy- 
anamid and some German firms 
are developing a wholly new series 
of nitrogen-containing __ plastics 
called triazines. When copolymer- 
ized with other resins the product 
stands temperatures up to 500 F. 
Fatty acid amides by General Mills 
and Armour have remarkable ef. 
fects when blended with epoxy 
resins. And Union Carbide has a 
new amine series for curing epoxy 
plastics. 
> Metallurgy—Ammonia is gaining 
tremendous use in bright anneal- 
ing of steel, in sintering powdered 
metals and in galvanizing. It pro- 
vides a dry reducing gas and pre- 
vents oxidation at the high tem- 
peratures used. It’s also being used 
in growing volume in nitriding 
and surface hardening of special 
steels. Nitriding of refractory ele- 
ments like tungsten and boron 
has great promise in the field of 
jet engines and turbines. 

Nitric acid pickles stainless steel, 
and ammonia is successfully ex- 





INDEXES 


(1935 == 100) 
Business Activity 


Chemical Consumption 


Chemicals by Industry 


July 
(Prelim.) 


PNM Lo a sp inte nce 
Pulp & paper 
Petroleum refining. . . 
lron & steel 


June 
(Rev.) 


47.18 
35.66 
29.20 
17.88 
29.75 
26.98 
36.00 


Aug. 1955 


June 1955 
May 1955 
June 1954 


July June 
(Prelim.) (Rev.) 


rss | 10.17 
Coal products....... 11.76 11.96 
Leather. 4.45 3.94 
Explosives 8.60 9.87 
Rubber. . | eee 7.80 
PE ise . 18.89 21.68 

254.68 288.67 
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Two Elliott C-W 60-hp Chemical Motors 
driving compressors in a phosphate plant. 


Prococe sorvice can be tough on motore! 


Get maximum protection 


with ELLIOTT chemical motor 


Coils thoroughly insulated 
and given extra dips and 
bakes for corrosion resistance. 


Heavy cast bronze ventilat- 


Bronze slingers, front and 
ing fan resists corrosion. 


rear, effectively seal 
shaft ends. 





Motor is self-cleaning—fan- 
driven cooling air blasts 
along heat-radiating fins. 


Removable fan cowl permits quick 
and easy cleaning if conditions of 
extreme dirt, lint, etc. require it. 


Cast iron frame offers maximum re- 
sistance to corrosive atmosphere. 


TURBINE-GENERATORS TURBINES MOTORS GENERATORS DEAERATING HEATERS 
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Elliott C-W Chemical Motgfs arg espe- 
cially designed to meet tg grugfing re- 
quirements of chemica @lant@uty. They 
offer maximum protg#tiongPainst corro- 
sive fumes and ,@pog@Uust, heat and 
exposure. rd frames provide 
effectuate radiation and the fan- 

cowl-directed air blast carries off 
heat and prevents dust accumulation. For 
complete details, check with your local 
Elliott Field Engineer or write Elliott 
Company, Crocker-Wheeler Division, 


Jeannette, Pa. 


ELLIOTT Company Fe 


ws-13 


@® ws & 


CONDENSERS COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 
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WORLD'S BIGGEST ammonia plant: Allied’s Nitrogen Div., Hopewell, Va. 


tracting nickel, cobalt, beryllium 
and zinc from their ores. Fatty 
acid amines are important in min- 
eral flotation processes. 
> Pulp and Paper—Partly to com- 
bat pollution, five western mills 
have gone to ammonium bisulfite 
pulping instead of calcium bisul- 
fite and claim better quality and 
efficiency. The French and Ger- 
mans have a way to make pulp 
from hardwood with nitric acid 
instead of sulfite. Melamines are 
used in volume to make wet- 
strength papers. 
> Rubber—The multitude of rub- 
ber accelerators and antioxidants 
now use millions of pounds of 
aniline yearly. GR-N, the oil- 
resistant synthetic rubber, is made 
frem acrylonitrile. Polyurethanes 
made from isocyanates are being 
actively developed by many firms, 
particularly Monsanto, Goodrich, 
Allied and Du Pont. 
PTextiles-Two large, growing 
classes of synthetic fibers contain 
nitrogen—polyamides (nylon) and 
acrylonitrile polymers (Orlon, Dy- 
nel and Acrilan). Ammonia is 
basic to all these, and nitric acid 
is used to make terephthalic acid, 
the Dacron intermediate. 
Monsanto and American Cyana- 
mid are working to improve cotton 
quality by cyanoethylation. Urea- 
formaldehyde resins are the basis 
of crease resistance. ‘The British 
are werking on a new fiber based 
on hydrazine and the Germans on 
one from isocyanates. And, of 
course, nitrogen-containing dyes 
are numbered in the hundreds. 
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> Food—Nitrogen, a basic food 
constituent, plavs a big role in this 
field. ‘The amino acids, methio- 
nine and lysine, made synthetically 
from ammonia by Du Pont, Merck 
and National Distillers, cost $3 
and $6/Ib., but will have big use 
when mass-produced. Over 6 mil- 
lion Ib./yr. are fed to poultry. 
Dow is also making amino acids. 
Directly fed urea is highly efficient 
in fattening cows and sheep. 
Nitrogen dioxide is important in 

flour bleaching and both sodium 
nitrate and nitrite play a big part 
in meat processing. Several amines 
are useful reagents and solvents in 
the leather, glue and gelatin trades. 
Ammonia salts stimulate yeast 
growth in beverage fermentation 
Nitrogen provides food for bacte- 
ria, thus helps build many complex 
organic molecules. 
> Drugs—Poundage use of nitrogen 
here is small, but profit margins 
are wide and the range of usage 
tremendous—from smelling salts to 
vitamins, from sporifics to sulfa 
drugs, antituberculars and _ tetra- 
cycline. One big success has been 
Norwich Pharmacal’s development 
of 300 nitrofuran compounds, 
many medically unique. 
> Miscellaneous—Without detail, 
here’s a partial list of the many 
other nitrogen uses: 

¢ Quaternary ammonium salts 
are a small but important group in 
synthetic detergents. 

¢ Most agricultural pesticides, 
fumigants and sterilizers contain at 
least one nitrogen group. 

¢ 10-12% of U. S. refrigera- 
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tion still uses anhydrous ammonia. 

¢ Tons of ammonia go into 
neutralizing the chlorine in water 
purification and the acids in oil 
refining. 

¢ Hopes are high for the ni- 
troparafins being developed by 
Commercial Solvents and Olin 
Mathieson’s hydrazine derivatives. 
> What Firm Will Lead?—Nitro- 
gen’s boom may just be starting. 
Its abundance may open a chemi- 
cal proliferation that will far ex- 
ceed those of chlorine and _phos- 
phorus. While the success of Dow, 
Hooker and Mathieson came via 
chlorine, and of Monsanto, Victor 
and Blockson via phosphorus, to- 
day’s big question is who’s going 
to be the nitrogen champion. One 
thing’s sure, the battle will be won 
in the fields of agricultural market. 
ing and upgraded derivatives where 
knowhow will be essential. 
> Danger in Plant Food—larm 
prosperity—natural or  artificial— 
will always be the fourdation of 
the nitrogen industry. And the 
plant food market, because of its 
potential size and essentiality, has 
always intrigued chemical makers. 
But it probably has also wrecked 
more chemical companies than any 
other market. 

Union Carbide and Diamond 
Alkali are the only big chemical 
firms that have completely re- 
frained from going into nitrogen 
fixation, though both use ammo- 
nia. Monsanto just got in by 
acquiring Lion Oil. Du Pont, 
which used to have 35% of all 
U. S. capacity, has made no effort 
to expand, By the end of 1956 it 
will have only 6% of total capacity. 

Until very recently none of the 
big powder companies showed 
much interest in building a captive 
supply of their most important raw 
material. Though they supply the 
bulk of U. S. commercial explo- 
sives and had most of the nation’s 
nitrating experience, they were so 
disinterested in 1940 that the gov- 
ernment had to build 10 ammonia 
plants at a cost of $200 million. 
After the war these brought only 
25-30% of their cost. 

Hercules finally bought one of 
the government plants last year. 
(Others were taken by Allied, 
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Spencer (2), Lion Oil, Phillips, 
Mathieson (2) and Commercial 
Solvents.) Hercules also owns half 
of the Ketona Chemical plant in 
Alabama that will use coke-oven 
gas as a hydrogen source (see p. 
110). Atlas says it may build an 
ammonia plant, and Cyanamid 
built one last year at Avondale, La. 

Allied, Mathieson and recently 
American Cyanamid are the only 
broad-based, old-line chemical 
companies who seem to have rec- 
ognized that nitrogen and its prin- 
cipal carrier, ammonia, are about 
to become basic staples with a 
breadth of use that rivals soda ash, 
chlorine and even sulfuric acid. 

The only explanation we have is 

that several big firms seem to have 
formed definite policies against in- 
vesting in basics, partly because 
of the high investment required, 
preferring to buy them and divert 
available capital into specialties 
and chemical end products. 
P Today’s Picture—Spencer saw 
ammonia’s potentials early and got 
two of the government’s choicest 
locations. It has developed these 
so successfully that in 1954 it 
netted a greater return on sales 
than any other chemical company 
on the New York Stock Exchange. 
Mathieson was quick to take the 
Lake Charles, La., government 
plant and later leased one at Mor- 
gantown, W. Va. 

The three other big ammonia 
enthusiasts are Shell, Phillips 
Petroleum and Allied. Shell was 
first to make it from natural gas— 
25 years ago. Once postwar eco- 
nomics definitely threw the bal- 
ance in favor of petroleum gases, 
Shell began actively campaigning 
to promote agricultural uses of 
anhydrous ammonia, such as use 
in irrigation water and direct 
application to the soil. 

Allied, the leader since 1926, is 
still the battle-scarred champion, 
but nitrogen products now make 
up only 17% of its total sales. 
Under new postwar management 
and with big, well-located plants, 
Allied has again taken up the nitro- 
gen flag in a big way. Much of its 
recent expansion has been devoted 
to better ways of serving nitrogen 
to the consumers. 
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Liquefied Petroleum Gases, 1954 (5.13 million gal. sold) 


End Uses 


Chemical Mfr. 
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Big Hydrocarbons 


New technology in propane, butane and higher hy- 


drocarbon derivatives demands you study these petro- 


chemical raw materials, the last ones in our series. 


C. J. Matthew, R. F. Messing and R. L. James, Arthur D. Little, Inc. 


For many, the word “petro- 
chemicals” conjures up thoughts 
of products derived from natural 
gas or ethylene, such fast-growers 
as ammonia and polyethylene. But 
the higher hydrocarbons—like pro- 
pane and benzene—are also prime 
chemical sources. 

Take propylene-derived  glycer- 
ine, for instance. A new Shell 
process and a big new Dow plant 
stirred up a lot of interest earlier 
this year. The Shell process stirred 
up some speculation, too—are there 
enough markets to use the by- 
product acetone produced? 


> Let’s Look at Propane—Third in 
the series of important hydrocar- 
bons used to make petrochemicals 
is propane. Its most common 
form, of course, is in liquefied 
petroleum gas (LPG), primarily a 
propane-butane mixture. This ma- 
terial is the base for production of 
oxidation chemicals such as those 
made by Celanese at Bishop, Tex. 
Total LPG sales in 1954 were 
about 5.1 billion gal. Domestic 
and motor fuels accounted for 
about 62% of the total LPG mar- 
ket, followed by chemical manu- 
facture—about 21%. 





1. Growth, Methane & Derivatives 

Il. Ethane, Ethylene & Derivatives 

@ Ill. Propane, Butane & Derivatives, 
plus Higher Hydrocarbons 


Here's the last section of our three- 
part roundup on_ petrochemicals. 





Where Our Petrochemical Series Stands 


It was based on a paper by Chris 
Matthew before the annual symposium 
of the Chemical Market Research 
Group of Southern California, May 
19, 1955. You'll find Part | in the Sep- 
tember 1955 issue on page 266, Part II 
in October on page 280. 
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HUNDREDS OF PODBIELNIAK 
CENTRIFUGAL SOLVENT 
EXTRACTORS IN SUCCESSFUL 
OPERATION 








*Combined Streams 


NEWEST DEVELOPMENTS 


Capacities to 500 gallons per minute in single units; avail- 
able mid-feeds for water or reflux injection, etc.; automatic 
flow and interface control, V-belt or chain drive; two-speed 


special motor or Gyrol drive; proven designs for processing 
all types of liquid-liquid contacting materials and processes, 
particularly the “tough” ones. 


DISTINCTIVE FEATURES 


Centrifugal Settling and Clarification, as well as cen- 
trifugal contacting ; a great advantage in handling trouble- 
some emulsifying or small-density difference materials. 


Negligible Holdup of Materials and Short Time of 
Contact: No investment in thousands of gallons of valuable 
solvent or materials; minutes only are required to start 


extractor or to change feeds or. operating conditions, and 
reach full operating equilibrium. 


Simple Construction, Installation and Maintenance. 
The centrifugal extractor is extremely simple to install; easy 
to operate because of compactness, and prompt reaction 
to controls; reliability in service and low maintenance costs 
are proven by hundreds of successful installations. 


Our engineers will gladly correspond regarding application of our extractors to specific processes. 


PODBIELNIAK, INC. 347 €. OWI STREET, CHICAGO 13, tltinees 
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Isopropyl Alcohol, 1954 


Sources 


Propylene derived from propane 
finds many uses analogous to those 
for ethylene. We discussed some 
of these last month (Chem. Eng., 
Oct. 1955, p. 280). 

Most important is conversion of 

propylene to isopropyl alcohol. 
Manufacture of IPA last year was 
859 million Ib., with Shell Chem- 
ical leading the field, followed by 
Esso and Carbide & Carbon. Ace- 
tone is the major derivative of 
IPA, accounting for 59% of total 
consumption. 
P IPA Weakened—The isopropyl 
alcohol picture is weak for several 
reasons. First, acetone, which is 
influenced largely by rayon de- 
mand, has been in ample supply. 
This has resulted not only from a 
depressed textile situation, but also 
from a reduction in the general use 
of acetone as a solvent. Present 
acetone producers are also facing 
competition from the new cumene 
route to phenol which makes ace- 
tone as a byproduct. 

Antifreeze market prospects for 
IPA are also declining since meth- 
anol is gaining increased stature 
as a volatile antifreeze. 
> New Glycerine Entries—Another 
important outlet for propylene is 
in the manufacture of synthetic 
glycerine. Shell Chemical’s present 
glycerine production is estimated 
at about 55 million Ib./yr. This is 
25% of the total U. S. production, 
with the rest derived as a by 
product from soap and fatty acid 
manufacture, 

However, late this summer Dow 


(859 million Ib. produced) 


End Uses 


Chemical put its 36-million-lb./yr 
synthetic glycerine plant on stream 
at Velasco, Tex. Dow’s process is 
very similar to Shell’s. 

Recently, too, Shell announced 
a new process for glycerine based 
on hydrogen peroxide and acrolein. 
Shell will probably build a 25-mil- 
lion-lb./vr. plant based on_ this 
technique. 

Reportedly, Shell’s process starts 
with proyplene being converted to 
isopropyl alcohol, which, in turn, 
will be oxidized to hydrogen per- 
oxide and acetone (Chem. Eng., 
June 1955, p. 104). This is an ex- 
ceedingly interesting development 
since it is another nonelectrolytic 
approach to peroxide manufacture. 

Acrolein, Shell’s other new raw 
material for glycerine, will also be 
made by direct catalytic oxidation 
of proyplene. And it may well 
have some interesting uses as a 
starting block for other petrochem- 
icals. 
> Too Much Acetone?—Sincc its 
new nonelectrolytic process for 
hydrogen peroxide yields acetone 
as a byproduct, Shell will have an 
answer to the phenol-from-cumene 
producers who also recover by- 
product acetone. 

But with the acetone market de- 
pressed by the textile situation, 
there’s some question as to where 
all this acetone can be used. 
> Propylene to Phenol—One of the 
most interesting new outlets for 
propylene is in making phenol by 
the cumene process. Cumene is 
made by combining propylene and 
benzene. ‘Then it’s oxidized to 
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phenol and acetone—the process 
used by B. A. Shawinigan, Oronite 
Chemical, Hercules Powder and 
the Barrett Division of Allied 
Chemical. 

Again, though, the depressed 
acetone market casts some shadows 
on the future prospects of the 
cumence-to-phenol process as com- 
pared with chlorination and_sul- 
fonation routes to phenol. ‘The 
economics of the cumene process 
depend considerably on the _by- 
product credit from acetone. Each 
cent reduction in the selling price 
of acetone reduces by approxi- 
mately 0.6¢/lb. the profit advan- 
tage offered by the cumene-phenol 
method over the other two pro- 
cesses. 

Propylene tetramer, or alkane, is 
another major market for propy- 
lene, taking nearly 200 million Jb. 
of propylene in 1954. Oronite 
Chemical is the biggest supplier of 
alkane for detergent use through- 
out the country. Other important 
producers are Atlantic Refining, 
Continental Oil and Standard Oil 
(Ind.). 
> Butane Derivatives—The two top 
four-carbon hydrocarbons are buty- 
lene and butadiene. In order of 
importance, the uses for butylene 
in the chemical industry are in the 
manufacture of butadiene,  sec- 
butyl alcohol, butyl rubber and 
polybutenes. 

Butadiene dominates the markets 
for all four-carbon products. It’s 
made by removing hydrogen from 
normal butylene or normal butane. 
The butylene comes either directly 
from butane or from refinery gases. 
U. S. butadiene capacity in 1954 
was about 800,000 tons. About 
89% of production goes into 
GR-S synthetic rubber and it is 
also an important ingredient in 
other types of rubber, including 
nitrile. 

Beside its rubber uses, butadiene 
is one of the intermediates going 
into resins for latex paints ana 
leather substitutes. It is also one of 
the materials now used to make 
nylon. Du Pont runs a plant using 
this method at Victoria, Tex. 

With the recent acquisition 
of government-owned _ butadiene 





“CHROMACON” APPARATUS 
for Vapor Phase Chromatography 


AVAILABLE SEPARATELY OR IN COMBINATION WITH 
PODBIELNIAK ANALYTICAL DISTILLATION APPARATUS 


For Simple and Rapid Analysis of Gases and Liquids Boiling under 300 C. 
with Separating Columns up to 2000 Plates, Packed either with Selective 
Solid Adsorbent or with Liquid Solvent Supported on Inert Packing. 


VAPOR PHASE CHROMATOGRAPHY 

Vapor Phase Chromatography is a recently perfected powerful new analytical 
technique, first disclosed by Dr. A. J. P. Martin, Nobel Prize Winner, in 1941. It 
requires small samples (3 gas cc.), is rapid, (15 to 40 mins.), is applicable to 
primary analysis of many mixtures where its accuracy (ranging from 1% to 4% of 
component) is adequate. It is a logical supplement to distillation methods -in 
resolving fractions not separable by distillation alone. In most cases its results 
equal or surpass those obtained from spectrographic techniques. 
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Automatic Recording High-T 
tory Distillation Apparatus with Coupled 
CHROMACON. : 


Other combination models available. 


APPLICATIONS 


For Primary Analysis: The CHROMACON, whether separate or combined, may be used for 
the rapid analysis of a great many mixtures, within the scope and limitations of the vapor 
phase chromatography method. Write for detailed information. 


Supplementing Low-Temperature Distillation: The THERMOCON has proven highest 
accuracy and versatility of all methods for analysis of low-boiling hydrocarbons. The 
CHROMACON, separately mounted or coupled as illustrated ideally supplements the 
THERMOCON by making possible the simultaneous analysis by same analyst of cracked C-4 
and other fractions, previously requiring transfer to and analysis by a spectroscopic labo- 
ratory. The CHROMACON may of course be similarly used with other Podbielniak models. 


Supplementing High-Temperature Distillation: The HYPER-CAL is the most efficient and 
generally useful apparatus in the laboratory for analysis and separation of almost any 
material boiling from about —40°C. to 350°C. at 5 mm. Hg. abs., sample size ranging 
from 5 to 20,000 cc. The CHROMACON is a great aid in prompt “on-the-spot” processing 
of distillate fractions and in making separations of azeotropes, close-boilers, etc., inseparable 
by distillation. 
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Separately Mounted 
The CHROMACON is designed according to 
the latest advances in this analytical technique, 
and with the benefit of 25 years of experience 


by Podbielniak in the field of distillation, ad- 


sorbent and solvent separations. 


The CHROMACON comprises: three stainless 
steel chromatographic columns, with compres- 
sion metal couplings, a special, high-sensitivity, 
low-holdup thermistor type thermal conductivity 
cell detector and circuits; a fluid-damped pre- 
cision pressure regulator and needle valve to 
control flow of carrier gas; sampling section; 
an electrically heated thermostatted enclosure 
(to 160°C.) around the columns and detector 
cell; all necessary connections, gages, controls, 
etc. The special electronic recorder, as illus- 
trated, has 1 sec. full scale pen travel, 1 mv. 
range, rapid chart travel. SEE OUR EXHIBIT 


Write for Prices and 
Detailed Information. 
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Butadiene, 1954 
(766,000 tons produced) 


Sources 


Petroleum Refinery 
Butone-Butylene Gases 


100% 


Nitrile 
Rubbe 
4% >. 


Nylon, Latex 
Paints, & Resins 
7% 
GR-S Rubber 
89% 


U. S. Butadiene Capacities, 1955 


2 Produces crude butadiene later purified by Shell, is therefore included in Shell's capacity 


* Under construction, proposed ultimate capacity 


+ Leased from U. S. government 


plants by private industry, we can 


expect considerable market de- 
velopment of the product. Also in 
the works is a proposed privately 
financed butadiene plant by Texas 
Butadiene & Chemical Corp. near 
Houston (Chem. Eng., Sept. 1955, 
p. 118). Capacity will range from 
17,000 tons of butadiene and 2.5 
million bbl. of aviation gasoline a 
year, through increasing amounts 
of butadiene and decreasing quan- 
tities of avgas, to 43,000 tons of 
butadiene alone. Privately built 
butadiene facilities now in exist- 
ence total 50,000 tons/yr. capacity 
and are owned by Esso (Baton 
Rouge, La.), Dow Chemical (Mid- 
land, Mich.) and Union Carbide 
(South Charleston, W. Va.) 
Shell Chemical and Esso to- 
gether account for over 90% of all 
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U. S. output of sec-butyl alcohol, 
which was 210 million Ib. last 
year. Principal uses for this alcohol 
and its derivative, methyl ethyl 
ketone, are in solvents for lacquers 
and paints and in petroleum refin- 
ing for dewaxing lube oils. 

Butyl rubber is used extensiveiy 
for inner tubes because of its excel- 
lent ability to hold air without 
leakage. However, with the ac- 
ceptance of tubeless tires, butyl 
markets are expected to decline 
even though there is some butyl 
used as a component of tubeless 
tires. 

Polybutenes are rather viscous 
oils that have good adhesive char- 
acteristics. One of their largest 
uses—out of a total output of more 
than 30 million lb./yr.—is in im- 
proving the viscosity index of lube 
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Benzene, 1954 
(256 million gal. produced) 


Sources 


Coke Ovens 
54% 


Tor 
Distillers 
10% 


Petroleum 
36% 


Styrene 
35% 








oils. Esso is the main factor in this 
business. Other uses for the poly- 
butenes include rubber modifiers, 
textile lubricants and adhesives. 
Standard Oil of California and 
Standard Oil of Indiana are very 
active in these areas 
> Higher Hydrocarbons—Five-car- 
bon hydrocarbons have much more 
limited chemical markets than the 
shorter-chain materials. The two 
main intermediates useful in chem- 
ical synthesis are isoprene, which is 
used in speciality rubbers, and 
cyclopentadiene, which is the base 
for the insecticide chlordane. 
Hydrocarbons with six to eight 
carbon atoms are of most interest 
in the manufacture of benzene, 
toluene and xylene. Because of the 
rapid market growth for chemical- 
grade aromatics and the _ limita- 





ONLY 
DE LAVAL 
PLATE HEAT EXCHANGERS 


GIVE YoU 
ALL THESE FEATURES!... 


When the new De Laval Plate Heat Exchang- 
ers were first exposed at the shows. . . their 
design and multiple features attracted wide 
and enthusiastic comment. Now . . . installa- 
tions give further proof that the industry be- 
lieves them outstanding. Before you put in 
any Plate Heat Exchanger . . . check these 
features yourself and you'll order De Laval! 


High coefficient of heat transfer... 
Ability to withstand high pressure . . . 


Easy and positive assembly and 
disassembly . . . 


Precision tightening .. . 


. Replaceable gaskets... 





Easy cleaning . . . by back flushing or hand 
washing... 


Easy inspection of interior surfaces... 


Flexibility to meet changed operating 
conditions . . . 


Highest quality instrumentation for precise 
control... 


AND strength and precision construction for 
long, trouble-free life. 


Want all the details? Write for De Laval 
Plate Heat Exchanger Bulletin. 


DE LAVAL. 


o}k- 44mm al—t-0 Gm —» aedar-talel—1a— 


THE DE LAVAL SEPARATOR COMPANY Poughkeepsie, New York » 427 Randolph St., Chicago 6 + DE LAVAL PACIFIC CO. 201 E. Milibrae Ave., Millbrae, Calif. 
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Phenol, 1954 (418 million Ib. produced) 


Sources 


Benzene 
87% 


End Uses 


Notural 


Byproduct 


5% 





Cumene 
8% 


U. S. Phenol Capacities, 1955 


Producer 
Allied Chemical —Barrett 


Dow Chemical 

Durez Plastics. . .. 
Hercules Powder. . 
Monsanto Chemical . . . 


Oronite Chemical 

Reichhold Chemicals . 

Union Carbide —Ba<elite 

Others (all natura!) 
Total... 


Location 
Frankford, Pa. 


Midland, Mich . 

North Tonawanda, N. Y 
Gibbstown, N. J.. 

St. Louis, Mo.... 
Avon, Calif . . 
Richmond, Calif 
Tuscaloosa, Ala 
Marietta, Ohio. . 


Alkyl! Phenols 


Phenolic Resins 
48% 





Other 


Export & 
Misc. 


Chemical 


Process 
Cumene... 
Sulfonation 
Chlorobenzene 
Raschig 
Cumene... 
Sulfonation 
Sulfonation 
Cumene... 
Sulfonation 
Raschig. 


Toluene, 1954 (159 million gal. produced) 
End Uses 


Sources 


Petroleum 


77% 





Tor Distillers 
_. Wee 


Xylene, 1954 (110 million gal. produced) 


Sources 


Million Lb. Yr. 


Aviation Gasoline 
46% 


Coatings 


Explosives 


Chemical 


& 


Solvents 


22% 


End Uses 


Petroleum 


90% 


Coke Ovens & ‘ 
Tor Distillers 


10% 


Coatings & Solvents 


55% 


Isomer 
Separation 
& Misc./ 





8% 


Aviation Gasoline 


37% 


tions on supply from coke-oven 
sources, the petroleum industry 
has undertaken construction of 
facilities to supply large quantities 
of these materials. 

As we show on page 290, petro- 
leum, through catalytic reforming, 
now accounts for about 36% of all 
benzene produced in this country. 
Principal makers of petroleum- 
benzene, in order of size, are 
Standard Oil of California, Shell 
Oil and Standard Oil of Indiana. 
The main outlets for benzene in 
order of importance are styrene, 
phenol, synthetic detergents, ani- 
line and DDT. All these are ex- 
pected to show continued growth. 
> There’s Excess Phenol—U. S. 
phenol production in 1954 was 
418 million Ib. About 50% of this 
went into phenolic resins. As in- 
dicated at left, phenol capacity by 
the end of this year is expected to 
be considerably greater than 1954's 
production level. 
> Toluene, Xylene—Petroleum is 
now the principal source of 
toluene (chart, left). About 77%, 
or 123 million gal., of total U.S. 
toluene output was petroleum-de- 
rived in 1954. Markets for this 
commodity depend largely on mili- 
tary uses. Aviation gasoline takes 
about 46% of production, with 
dynamite and other explosives ac- 
counting for about 13%. 

Xylene is the third of the im- 
portant aromatics now coming 
from petroleum. About 90% of 
1954’s total production of 110 
million gal. was petroleum-born. 

More important than the pro- 
duction of mixed xylenes—used 
mainly as solvents and thinners 
for resins, paints and enamels— 
has been the development of pro- 





Correction 


In part I of this petrochemicals 
series (Sept., p. 270) we reported 
total synthetic ammonia capacity in 
place as of Jan. 1955 as 3,362,000 
tons/yr., equivalent to 2,620,000 
‘tons/yr. of contained nitrogen. The 
latter figure should have been 
2,769,000 tons/yr. of contained 


nitrogen. 
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This important new book tells you how 
HESS BULK LIQUID STORAGE reduces 
distribution and manufacturing costs 


The key to more than 400,000,000 gallons of bulk liquid storage capacity in 
the New York Harbor and on the Gulf Coast is yours without capital invest- 
ment. The modern Hess storage terminals have individual tanks with 
capacities from 10,000 to 10,000,000 gallons. Absolute freedom from con- 
tamination is assured by separate pumps, valves, and pipelines. 


Chemicals, petrochemicals, petroleum products, edibles and other bulk 
liquids can be purchased at low seasonal or quantity prices; shipped by tanker, 
barge, tank car or transport truck; stored economically in complete privacy; 
and converted by high speed drumming and canning equipment to meet the 
needs of your customers or your own process operations. 


A policy that keeps our doors open around the clock and our operations 
under strictest laboratory control gives you all the advantages of your own 
storage plant without capital investment. For the full story of how bulk liquid 
storage at Hess terminals. can reduce your distribution or manufacturing 
costs, write for our new illustrated book ‘““You can Depend on Hess.” 
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aL, 


TANKERS 


~ 


TANK CARS 


BARGES 


STORAGE TERMINALS 


TRANSPORT TRUCKS 








HESS, INCORPORATED 
Perth Amboy, N. J. 
Valley 6-1000 


HESS TERMINAL CORP. 
Houston, Texas 
Glendale 3-7195 
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Phthalic Anhydride, 1954 (254 million ib. produced) 


Sources 


Nophtholene 


End Uses 


Alkyd Resins 
51% 








Phthalate Esters 
(Plasticizers) 
35% 


U. S. Phthalic Anhydride Capacities, 1955 


* Includes 50 million Ib. of isophthalic acid 


cesses for the recovery of pure 
xylene isomers. Standard Oil of 
California was the first to make 
pure p-xylene and was followed 
by Humble Oil, Phillips Petroleum 
and more recently by Sinclair Re- 
fining. The para isomer serves as 
raw material for terephthalic acid 
used in Du Pont’s Dacron. 

Standard of California is also 

the principal producer of o-xylene 
from petroleum. They use ortho 
as the starting point in making 
phthalic anhydride. 
PIsophthalic Challenges—Most 
phthalic anhydride is now made 
from naphthalene. Above is a list 
of the important producers with 
their estimated capacities. 

You'll note that the estimate in- 
clude 50 million lb. of isophthal- 
ic acid from Standard of Califor- 
nia. This is produced from the 
meta isomer of xylene and there 
will be considerable interest in its 
effect on the traditional markets 
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Million Lb./¥r. 


for phthalic anhydride. Produc- 
tion is just starting and selling 
price has been set at 23¢/Ib., 
compared with the current 20¢/lb. 
for phthalic anhydride. 

>No Growth Limit Seen—It’s 
obvious that petrochemicals are 
prime building blocks in the manu- 
facture of many products—indus- 
trial as well as consumer. As 
population grows, chemicals are 
bound to grow at least as fast, 
probably faster. And it seems cer- 
tain that petrochemicals will con- 
tinue to grab a bigger and bigger 
share of the total chemical market 
every year, 


Big Economic Changes 
Predicted by 1975 


A work week six hours shorter, 
yet 25% more pay! Total popula- 
tion of 213 million, total employ- 
ment of 85 million! About 84 mil- 
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lion passenger cars and 18 million 
trucks and buses on the road! 
These and a lot more advances 
for the American economy by 1975 
were forecast recently by 26 top 
business executives. Occasion was 
the cornerstone laving for a new 
office building to house four mutual 
investment firms at Elizabeth, N. J. 
Most significant predictions for 

the chemical process industries were 
by these four company presidents: 

¢J. D. Zellerbach, Crown Zel-- 
lerbach Corp.: “I expect that the 
continued growth of the U. S. 
economy over the next 20 years 
will amaze the world and, very prob- 
ably, ourselves as well. In fact, I 
think most Americans will have to 
become accustomed to seeing new 
economic records set continuously 
without fearing that increasing 
prosperity necessarily leads to some 
sort of economic collapse. 
The paper and paperboard industry 
will undergo many changes in the 
next 20 years; and if the growth of 
recent years is maintained we may 
expect the industry to produce 
about 50 million tons of paper and 
board in 1975 as compared with 
nearly 27 million tons in 1954.” 

*E. J. Thomas, Goodyear Tire 
& Rubber Co.: “In our estimation 
vehicle registration (by 1975) should 
reach 84 million passenger cars and 
18 million trucks and busses. Total 
tire production by the rubber in- 
dustry in the U. S. should amount 
to 125 million passenger car tires 
and 22 million truck and bus tires. 
Our estimate of the domestic con- 
sumption of new rubber, both syn- 
thetic and natural, by 1975 would 
be 2.3 million long tons/yr. For 
comparative purposes the 1955 con- 
sumption figure is at the rate of 
1.5 million long tons which is up 
to now an all-time high.” 

*T. S. Petersen, Standard Oil 
Co. of California: “The petroleum 
industry will face heavy demands 
to meet the rapidly growing market. 
By 1975, the energy requirements 
of the U. S. may exceed the equiva- 
lent of over 36 million bbl. of crude 
oil per day, approximately twicc 
present needs. Our domestic crude 
production may furnish a third or 
more of these requirements. The 
petroleum industry will have to 





1 ADVERSE OPERATING CONDI- 2 UNFAILING SAFETY. Dependability 3 LARGE OR SMALL HP. A versatile 
TIONS. Humidity, heat, cold do not assures continued production. On above line, Link-Belt Silent Chain drives are 
lower Link-Belt Silent Chain’s better- tunnel ventilators, Link-Belt drives pro- available from fractional to thousands 
than-98% efficiency. tect human life. of horsepower. 
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4 LARGE RATIOS. Link-Belt Silent 5 LIMITED SPACE. Easy to assemble in 6 HIGH SPEED. After 13 years on this 
Chain operates efficiently on extremely close quarters, Link-Belt Silent Chain newspaper press at speeds up to 4700 
short centers at ratios as high as 10-to-1. permits built-in drives, compact housings. fpm, Silent Chain is still efficient. 


Big reasons why LINK-BELT Silent Chain 
is specified for so many drives: 


HEN using a Link-Belt Silent Chain Drive, you can look Here’s why LINK-BELT Silent Chain 
forward to better-than-98% efficiency throughout its offers you more drive per dollar 
long operating life. What's more, silent chain offers the sureness 
of positive tooth-to-tooth action plus the flexibility of a belt. 
As for economy, silent chain is often lower in cost than other 
drives far less efficient. 

Find out for yourself why so many of today’s demanding 
drives incorporate Link-Belt Silent Chain. Ask your nearest 
Link-Belt office or distributor for Book 2425, containing com- 
plete information. 


Lower cost—often lower in first cost, always 
lower in ultimate cost. 


Longer life—trouble-free performance for 
20 to 30 years is common. 


No dismantling machine or removing 
sheaves for repairs. 


Better than 98% efficiency. 

Maintained ratio assures full productive 
capacity. 

Slipless action assures a better product. 
Easy to install. 


Safe to employees—operates in oil-retaining 
SILVERSTREAK SILENT CHAIN DRIVES casing. 

See our Exhibit—National Chemical Expositi Philadelphia—D 5-9 
LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 
Factory Branch Stores and Distributors in All Principal Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, 
N.S.W.; South Africa, Springs. Representatives Throughout the World. 13,719 
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ECONOMICS ... 


carry on a greatly expanded pro- 
gram of capital investment in ex- 
ploration, producing, refining, trans- 
portation and marketing these 
products in order to contribute its 
share to the large and more pros- 
perous economy which we see for 
1975.” 

*M. J. Rathbone, Standard 
Oil Co. (N. J.): “Atomic energy 


CHEMICAL EXPOSITION 


What to look for 
List of exhibitors 


Product directory 


PICTURED FLOWSHEET 


Dicalcium phosphate plant. . . 


NAMES IN THE NEWS 


should be meeting a share of our 
energy needs (by 1975) but the 
share seems likely to remain. a 
minor one in our total energy pic- 
ture. Coal use should have leveled 
off, probably at about 500-600 mil- 
lion tons. Hydroelectric power 
should have expanded very moder- 
ately. Natural gas should have con- 
tinued to furnish an important part 


CVEW EU Saks Ces 370 


Man of the month: C. A. Stokes 


Names that made news last month 


TECHNICAL BOOKSHELF 


Newcomers for your reference shelves 


Recent books & pamphlets 


FIRMS IN THE NEWS 


Who’s doing what among your suppliers 


TECHNICAL LITERATURE 


Manufacturers’ new literature. ...in Reader Service 


COMING SOON 


Economics of picking a plant site 


What seals for rotating shafts? 


Chemical Engineering Achievement Award... . 


Annual Technology Review 


Dec. 
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of our energy supply but its rate 
of growth should have been very 
modest compared to its growth in 
the years before 1955. (The 1975) 
energy workhorse promises still to 
be petroleum. The U. S. should 
require about 60% more than now 
—in excess of 13 million bpd. as 
compared to more than 8 million 
bpd. today.” 


Dicalcium phospha’e process. 


In this pioneering process, 
Texas City Chemicals solved the 
problem of how to use cheap, im- 
pure wet-process phosphoric acid 
in making DCP—an important 


feed supplement. (p. 370) 


Sj 


Find it hard to keep up? 


Maybe you should keep closer 
tabs on new reference books com- 
ing out. Technical Bookshelf is 


your monthly guide. (p. 388) 


aS 


New technical literature! 
You can now get—free and 

fast—literature on any subject in 

your field. Keep your files up to 


date the easy way. 


Join READER SERVICE 


Inside Back Cover 





TWENTY-FOOT LENGTHS of 10” I.D. copper tubes receive final inspection 
in one of the mills of The American Brass Company. ANAcoNnDA Seam- 
less Drawn Copper Tubes are made up to 26” I.D. 
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Anaconda Copper Tubes 
install easier 
... last longer 


Planning a new installation? Want to replace un- 
satisfactory piping? Then look into the perform- 
ance advantages of ANaconDA Copper Tubes first. 
Many piants have found them the best all-around 
piping material available. 

Here’s why: ANaconvA Copper Tubes are light. 
They come in long lengths. Smaller sizes are bent 
right on the job. All this means big savings on in- 
stallation costs. And copper tubes can’t rust. They 
resist corrosion and guard against contamination. 
Smooth interiors mean smoother flow. Pumping 
costs are often lower. 


Here’s another advantage. ANACONDA Copper 
Tubes — connected with solder-type fittings — can 
be taken down, moved or have new connections 
cut in faster than with threaded pipe. You can meet 
changing plant conditions easily. 


If we can be of assistance in solving a piping 
problem in your plant please write to: The Ameri- 
can Brass Company, Waterbury 20, Conn. In 
Canada: Anaconda American Brass Limited, New 
Toronto, Ont. 544A 


Use Anaconda Copper Tubes for: 


i 
~ $3 33)\ye 


3 A. 
a jj 


REFRIGERATION AND HOT AND COLD WATER 
AIR CONDITIONING SUPPLY LINES 


pee 





INDUSTRIAL AIR, LUBRICATING AND 
HEATING LINES HYDRAULIC LINES 


for copper piping call an 


Distributor 


















mY EN 


My Soa? 25% and 
= Saved Me from Buying 
i An Extra Filter Press!" 


“I can clean 40 plates of VISKON filter fabric in 10 minutes of down- 
time. This permits me to maintain continuous line production and high 
standards of quality since time is important in pasteurizing honey. 
My previous downtime had been one hour after each filter cycle 
about every four hours. Beside this, diatomaceous earth will not go 
When it 
comes to filtering food under certain conditions, | just can't see how 
anyone could do a better job than with VISKON filter fabric.” 


—Raymond Fischer 
Fischer Apiaries 
North Little Rock, Arkansas 


through VISKON—therefore, my filtrate is much clearer... 


IF YOU HAVE PLATE and FRAME FILTERS, CHECK 
VISKON for LOWER COSTS, GREATER EFFICIENCY 


Horo’ Why 


VISKON filter fabric is particularly well suited for plate 
and frame filtering. It steps up efficiency to such a 
degree that old equipment becomes highly productive. 


VISKON filter fabric lasts longer because of the special 
bond which protects each nonwoven fiber, yet permits a 
high degree of flow rate. VISKON has amazing wet 
strength. 


VISKON filter fabric cleans quickly, easily. Frequently 
the filter cake falls off when plates are released to be 
cleaned. A low pressure hosing with water usually gets 
the job done. 


Use This Handy Coupon Or 
Dictate Your Inquiry Letter To: 
Mr. A. |. Pierce, Filter Media Engineer 


THE VISKING CORPORATION 
P. O. Box 72+ « North Little Rock, Arkansas. . 


NAME. 





ADDRESS 


VISKON filter fabrics are available in cotton and 
synthetic fibers and in various blends in many weights 
and finishes. VISKON withstands normal filtering 
temperatures. 


VISKON filter fabrics are insoluble in common organic 
solvents and can be backwashed on line operations. 


VISKON filter fabric saves you money! You save on 
downtime. You save on material cost even when you 
throw away VISKON filters. Yes, here is a new filter 
medium to save you money on materials and labor— 
yet gives you better operating efficiency! 


VISKON 





CITY. ares: eee os 





Type of Filter Press Ce aes er ss 
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Another Converter Ready 


This is another of the many recent pressure vessels forged 
and machined in the Bethlehem shops. A 14-ton converter, 
it has an overall length, fully assembled, of 20 ft 5 in. The 
ID of the shell is 18 in.; the OD, 26 in. Shell and heads are 
of forged alloy steel. Save for a few finishing touches, it is 
ready for delivery to the buyer, whose exacting specifications 
were met in full. 

The vessel falls in the small-to-medium range, and is not 
comparable in weight to some of the giants we build. But 
it required extremely detailed machining, and that is a point 
we'd like to bring out. No matter how intricate the job, 
Bethlehem’s expert machinists and equipment are equal to 
it. Bethlehem-built vessels are finish-machined, and the work 
is of A-1 caliber, always. 

Are you plannin., new converters? Or filters, reactors, 


separators, autoclaves, or accumulators? If so, our engineers 
will be very glad to discuss things with you. They'll talk 
your language, and will render every possible service. Please 
feel free to call them, of course without obligation. 





BETHLEHEM FORGED VESSELS 


are built in every size... every type 
for the 

chemical, rubber, petroleum, fertilizer, 

food-processing, and allied industries. 











BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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AS IT ACCUMULATES — SOLIDS, POWDERS, SLUDGE, LIQUIDS 
RAW MATERIALS, FINISHED PRODUCTS, WASTE MATERIALS 


Heavy waste is dumped into on open container at a foundry in New York. The 
first step in the LOAD LUGGER SYSTEM of materials handling is to place a 
number of containers at strategic points to collect material as it accumulates, 
reducing handling at the point of origin. 


Light material accumulates in an open container with high sides at a shipping 
carton plant in Lovisiana. Rugged LOAD LUGGER containers are built of 
welded steel, have deep leak-proof bottoms, hold from 12 to 14 cubic yards 
and more, and handle all types of material. 


It is easy to load this 14-cubic-yard LOAD LUGGER container of a St. Louis 
contract hauler. It fills to the top without raking and is wind-proof and rat- 
proof. A model with rubber seals and latches is also theft-proof, fly-proof, 
dust-proof, and almost odor-proof. 


PICK IT UP 


ALREADY LOADED — NO LOST TIME AND NO LOADING CREWS 
LET ONE TRUCK AND DRIVER DO IT ALL — REPLACING MANY 


A full container is picked up at a refinery in Indiana. The second step in the 
LOAD LUGGER SYSTEM is for one driver and his truck equipped with a hoist- 
body to pick up full containers on a regular schedule. This procedure does 
away with lost time ard loading crews and eliminates the need for several 
conventional trucks and their drivers. 


A bearing manufacturer in Ohio picks up a full container of dolomite. LOAD 
LUGGER hoist-bodies (flat-bed truck bodies with a pair of hydraulic-powered 
hoisting arms) handle pay loads of up to 18,000 pounds and more. They are 
easily mounted on any truck chassis of suitable capacity, and all controls are 
installed in the cab. 


An open container used for accumulating industrial wastes is picked up by a 
Chicago contract hauler. For greater safety, LOAD LUGGER hoist-bodies lift 
containers with four-point suspension and have double-acting hydraulic cylin- 
ders for positive control at all times. 


| OAD | UGGER 


® FLAT-BED TRUCK BODIES WITH HYDRAULIC HOISTING ARMS 


® LEAK-PROOF TILT-DUMP CONTAINERS FOR BULK MATERIALS 
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HAUL IT 


IN MANY TYPES OF CONTAINERS —OR ON THE TRUCK BED 
IN PLANT AND OVER THE ROAD — ON YOUR TRUCK CHASSIS 


A city truck in Ohio hauls a full container of repair materials. Government 
approval is evidenced by the many such municipal, state, and federal installa- 
tions. Hauling full containers is the third step in the LOAD LUGGER SYSTEM, 
and over-the-road hauls are as feasible as in-plant because of the use of 
stondard truck chassis. 


CORN PRODUCTS 


A full container of residue materials is hauled at a corn products processing 
plant in Illinois. LOAD LUGGER hoist-bodies carry containers well forward for 
correct load distribution and cradle them between steel sidewalls for greater 
travel safety. 


LOAD LUGGER hoist-bodies also This special hoist-body of a Michi- 
carry materials or equipment direct- gan telephone company transports 
ly on their flat beds, loading and heavy cable reels. Such new uses for 
unloading heavy objects with their LOAD LUGGER equipment are con- 
hoisting arms, stantly being developed. 


ENGINEERED, MANUFACTURED, AND MARKETED BY 


Tit: f-ya4-)) 


KALAMAZOO DIVISION 


ai leleh S10] Mademe-] tele) 6m teliiis 14, )m mice om 


BORG-WARNER CORPORATIO 


EXPORT ORG-WARNER NTERNATIONAL CORP CHICAC 
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DUMP IT 


BY TILTING CONTAINER VERTICALLY OVER REAR APRON, OR 
DELIVER IT BY EXCHANGING FULL CONTAINER FOR AN EMPTY 


Spent solvents are dumped into incinerator tank at a drugs and medicines 
manufacturing plant in Michigan. Delivering full containers or dumping their 
loads is the fourth step in the LOAD LUGGER SYSTEM. Returning empty con- 
tainers then completes the cycle. 








Metal scrap is dumped and spread in the yards of a scrap metals service 
company in lowa. LOAD LUGGER hoist-bodies handle more pay load on a 
given truck chassis, because they are lighter than comparable equipment. And 
their patented simplicity, clean design, and sturdy construction make them cost 
less to buy and maintain. 


Equipment of a Miami contract hauler in the dumping position. The LOAD 
LUGGER hoist-body has ovirigger jacks to protect rear springs and axles from 
injury while picking up and putting down heavily loaded containers, but it 
neither needs nor uses these jacks while tilting container over rear apron to 
dump or spread the load. 


INGERSOLL KALAMAZOO, DIVISION 


For more information mail this coupon to: 1828 W. Pitcher St., Kalamazoo, Mich. 








TANK NO. 
INSTALLATION DATE 


. 
7 


1948 1949 1950 1953 195 


VACUUM 
MICRONS 


1951 1952 


VACUUM RETENTION of G-E pumpless rectifier tanks is graphically illus- 
trated here. None of these six tanks, installed almost seven years ago at the 
Buffalo plant of the Wickwire Spencer Steel Division of the Colorado Fuel 
and Iron Corporation, has ever required maintenance. This endurance test is 
conclusive proof that the G-E pumpless tank is an outstanding performer. 


Not one cent has ever been spent for 
repairs on a G-E pumpless rectifier tank 





Since 1948—when the first General Electric 
pumpless rectifier unit was installed—not a 
single customer anywhere in the country has 
paid out a penny for vacuum tank repair. And 
this is only a start. G-E engineers estimate a 
much longer life for this equipment. Here’s why: 


“PERMANENTLY-SEALED” TANKS, manufac- 
tured under almost antiseptic conditions, elimi- 
nate the need for a pumping system. This, in 
turn, eliminates such problems as mercury 
migration between tanks and the possibility of 
shutdown due to vacuum-system failure. 


SUPERIOR MANUFACTURING AND TESTING 
methods have made this exclusive sealed-tank 
design possible. Tanks are assembled in a special 
air-conditioned room, then baked, pumped- 
down and sealed to assure the best possible 
vacuum. To check the possibility of even the 
most minute leak, tanks are pumped in a helium 


atmosphere and the exhaust is examined by a 
mass spectrometer leak detector capable of 
detecting one part of helium in 100,000 parts of 
normal air. 


FACTORY RECONDITIONING of tanks, should 
it be necessary, is a relatively inexpensive process 
and relieves you of tank maintenance problems. 
The tank is reconditioned under the same con- 
trolled factory conditions described above and 
returned ready for more years of service. You can 
operate with a spare tank during reconditioning. 


ADD TO THIS the highly efficient operation of 
mercury-arc conversion and you’! find that G-E 
pumpless rectifiers are the most economical way 
to get d-c power in the 750-kw range and above. 
For the whole story, contact your nearest G-E 
Apparatus Sales Representative or write for 
bulletin GEA-5689. General Electric Company, 
Schenectady 5, New York. $24-2 


* 


Progress ls Our Most Important Product 


GENERAL @ ELECTRIC 

















ASSEMBLY ROOM for pumpless-rectifier tanks is clean, 
air-conditioned to help prevent contamination. After 
assembly, testing with mass spectrometer leak detec- 
tor assures that tanks are free from even the most 
minute leaks. 


LONG LIFE AND LOW MAINTENANCE are the payoff 
when these tanks are put into service. The six-tank 
rectifier compartment shown here is furnished with 
transformer and associated a-c and d-c switchgear— 
a completely metal-enclosed d-c substation which 
requires a minimum of floor space. 


GENERAL @® ELECTRIC 














i SR OI SU ANN ee, 


“Sai 





HEWITT-ROBINS INCORPORATED - 
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Conveyor Belting & Machinery 
Vibrating Equipment—Industrial Hose 
Conveyor Design & Engineering 


THREE-YEAR 


FIELD TESTS PROVE 


NEW MALTESE CROSS 


HYPALON* ACID HOSE 


OUTPERFORMS 


OTHER MAKES 


Three years ago chemists at the Hewitt-Robins 
Research Laboratories in Buffalo produced an 
experimental acid hose having a tube compounded 
with Hypalon, a remarkable new polymer devel- 
oped by Du Pont. Intensive laboratory tests 
immediately indicated that this new product, 
Maltese Cross Hypalon Acid Hose, had acid- 
resistant properties unequalled by any other hose. 
The question was, would it perform equally as 
well in actual industrial applications as it had in 
the lab? To find the answer, many lengths of this 
new hose were put to work at industrial installa- 
tions throughout the country, handling different 
types of acids under various operating conditions. 

Now, after three years, the reports are in . . . the 
results show Hewitt-Robins’ new Maltese Cross 
Hypalon Acid Hose has conclusively proven supe- 
rior in case after case! 


* Reg. T.. M. Du Pont Company HYPALON chemical rubber. 


Here is a typical field report: ‘In September, 
1952, a 50' length of 2" hose was installed for 
testing at the Hilfinger Corporation, Toledo, O. 
Since that time it has been used every other 8- 
hour shift to handle chromic acid (40% solution 
by weight) at 105° F. Whereas all previous hoses 
had failed in 6 to 8 months due to the effect of 
the acid on the tube, Maltese Cross Hypalon Acid 
Hose is still in service and as yet shows no sign 
of deterioration.” 

Get all the facts about how Hewitt-Robins’ new 
Maltese Cross Hypalon Acid Hose can improve 
your acid handling hose service. For immediate 
information, contact your local Hewitt-Robins 
Industrial Supply Distributor (see classified phone 
book) or write directly to our executive offices in 
Stamford, Connecticut. 








Molded Rubber Preducts 


( Mewlts Motsine) 


EXECUTIVE OFFICES: STAMFORD, CONNECTICUT 
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What to Look For at the Chem Show 


The “Silver Anniversary” Exposition wraps up in one easy-to-take 


package the full range of current process industry activities. You'll leave 


Philadelphia with new ideas, contacts and help with your problems. 


Ingredients that can give you the 
quickest yet most thorough recap of 
the past two year’s progress in the 
chemical industry will be assembled 
at Philadelphia’s Convention Hall for 
the 25th Exposition of Chemical In- 
dustries next December 5 to 9. 

More than 500 exhibits cover the 
length and breadth of the industry: 
from new designs for such industry 
workhorses as pumps and thermocou- 
ples to nuclear frontiers; from new 
chemicals and raw materials on 
through the whole range of equip- 
ment categories. The show brings to- 
gether, of course, not only exhibits 
but also people who can give expert 
testimony to the latest achievements 
in each field. Out of this rare combi- 
nation of a wide selection of “visual 
aids” plus personal contacts are bound 
to come ideas that will provide you 
with solutions to some of your own 
professional problems. 
> New Processing Equipment—The 
Chem Show boasts a number of firsts 
in every category. One of these will 
be an adaptation of a successful type 
of continuous processing heat trans- 


fer apparatus to the manufacture of 
open-cell flexible viny] foam. 

Another first, to be found in an 
exhibit of crushers for wax-like and 
semi-sticky or caked-up materials, is 
a wax chipper which reduces standard 
slabs of waxes, paraffins and other 
rosin-like substances to chips, #s- to 
s-in. in thickness, to speed melting 
and solubility. The exposition will 
also provide examples of how the 
methods of size reduction commonly 
applied to ores, coal and other miner- 
als may be profitably used for a num- 
ber of specialized chemical applica- 
tions. 

One of the exhibitors who design, 
build and equip complete chemical 
plants will display a scale model of 
three ammonium nitrate plants of its 
own design that are already in use. 

Also on view will be a full-blown 
display of units employed in manu- 
facturing pharmaceutical products. 
> Fluids Handling Equipment—A 
strikingly different type of colloid mill, 
having a newly designed rotor with an 
easily replaceable stator and a new 
shaft seal, will be on exhibit. There 
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will also be a hydraulic pressure-ex- 
change pump of completely new 
design for handling abrasive products. 
Its capacity is 125 gpm. at pressures 
up to 2,000 psi. 

To transfer high viscosity liquids 
at relatively high speeds and eff- 
ciencies, there will be a double screw 
pump. The sample to be shown will 
move a 200,000 SSU viscosity oil at 
pressures up to 300. psi. and suction 
lifts to 20 in. of mercury. To handle 
extremely large capacities at low heads, 
there will be plastic pumps of two 
advanced designs. 
> Chemical Products and Raw Ma- 
terials—From recently-built manufac- 
turing facilities, new chemicals such 
as a new grade of furfurol alcohol and 
sodium bisulfate in pelletized globu- 
lar form will be exhibited. 

The new furfurol alcohol grade is 
substantially free of buffers, lighter in 
color and of more uniform quality 
than the one previously offered from 
the same source. Over fifty end uses 
of furan chemicals, ranging from weed 
killers to nylon hosiery, will be shown 
for the first time in the East. All 
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these substances have their origin in 
agricultural residues. 

The pelletized globular form of so- 
dium bisulfate is used as an acid-type 
cleaner. The display of this new prod- 
uct will include a “Dry-Eye” system 
for refrigeration plants—a drier, con- 
taining a form of activated alumina, 
built on a T-flow principle and includ- 
ing a moisture indicator which shows 


whether the refrigerating system is 
wet or dry. 

> Materials of Construction—The 
show is helping to introduce porce- 
lain enameled steel to the chemical 
industry as a positive means of pro- 
tection from acid fumes on roofing 
and siding. It has long given success- 
ful service in the housing of steel 
mills. 


Stainless steel in sheets and plates 
will form the basis of an exhibit which 
will have a stainless steel elevator in- 
terior as a center piece. Ni-O-Nel, 
samples of which will be shown at 
another booth, has been developed 
to deal with corrosive conditions of 
unusual severity such as those in- 
volved in handling hot sulfuric acid 
solutions. 
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One of the few producers of com- 
mercially pure and alloy titanium will 
feature samples of that metal in its 
various forms at the exposition. The 
metal is of growing importance in 
chemical engineering because of its 
exceptional strength-to-weight ratio 
and high corrosion resistance. 

There will be expansion joints and 
flexible hose manufactured from a 
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25 TH EXPOSITION 


OF CHEMICAL INDUSTRIES 
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stainless steel alloy and parts made 
by a radically new casting process in 
which ceramic molds are utilized. The 
latter method assures designers such 
special advantages as smooth surfaces, 
intricate shapes, thin sections, ciose 
tolerances, reduced machining costs. 
Also on view will be shell molded 
castings for aircraft, chemical equip- 
ment, and power generation. 
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> Instruments and Controls—A newly 
introduced thermistor-actuated remote 
indicating controller will have its first 
Chemical Exposition showing. It 
combines three operating modes: “on 
off,” proportional control and adjust- 
able differential. And, representing 
an efficient combination of the ad- 
vantages of both electric and pneu- 
matic control for industrial processes, 
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let 


Help Solve Your Filtering 
and Screening Problems 


S\ atth METALLIC SEPTA 


















































Plain, twilled, herringbone and 
cabled weaves in all-meshes. 






























































FILTER CLOTH 


Plain or twilled Dutch, or 
braided, in every degree of 
density. 


The above available in all com- 
mercial metals in all widths. 


NEVA-CLOG 


Rigid, perforated, double sheet, 
non-plugging—for filter leaves, 
tower bottoms, etc. 


Electro-deposited, metallic, coni- 
cal hole sheet openings as fine as 
30 microns. 


Multi-Metal investigations on 
flow rates, filter media structures 
and coordinate technical aspects 
of filtration and screening have 
led to better processing equip- 
ment. 


See Us at the Chemical Show 


Be sure to see the exhibit of Multi-Metal 
“Know-how” in Booth 204, Exposition of 
Chemical Industries, Philadelphia, Decem- 
ber 5 thru 9, 1955. See the demonstration of 
. actual filtration, using various filter media 
in Multi-Metal’s Visual Filter. 


| WRITE FOR CATALOG 50 








MULTI-METAL wire CLOTH CO., INC. 


VENUE NEW YORK 59,N. Y 





CHEM SHOW... 





Special Buses to Exposition 


As a convenience for those attending the 
25th Exposition of Chemical Industries, 
special bus service will be provided to the 
Exposition. Buses will leave principal 
hotels at frequent intervals for Commercial 
Museum and Convention Hall. Round- 


trip fare, 50¢; one way, 35¢. Look for 
sign in hotel lobby directing to boarding 
point. 





there will be an electro-pneumatic con- 
verter system. 

Another innovation will be a series 
of miniature flow-control devices, prin- 
cipally automatic diaphragm-operated 
miniature flow valves. 

One of the exhibits will consist of 
a complete line of aircraft, miniature, 
and industrial thermocouples as well 
as a line of electronic temperature 
measuring and controlling  instru- 
ments. The line features a new “Cer- 
amo” wire consisting of thermocouple 
conductors surrounded by magnesium- 
oxide insulation with an overall cover 
of seamless metal tubing. These wires 
can be bent on a radius as small as 
their own diameter, according to the 
manufacturer. They have excellent 
resistance to hammer blows, pressures 
up to 40,000 psi., temperature, mois- 
ture, chemicals, petroleum products 
and even atomic radiation. 
> Nuclear Developments—The impact 
of nuclear science and engineering 
on the fields of chemistry will be re- 
flected in a number of exhibits. As 
part of a complete line of chemical 
proportioning pumps, several types 
suited to atomic power plants will 
be exhibited. Another manufacturer 
will display radioisotopic hoods and 
offer information relative to equip- 
ment manufactured for the Atomic 
Energy Commission. 

One of the most advanced exhibits 
will be a nuclear reactor simulator 
and control. It will show, for the 
first time, a relatively inexpensive 
device for use by researchers and in- 
structors to synthesize electronically 
the conditions of actual nuclear reac- 
tor operation. The simulator and con- 
trol also provide a visual introduction 
to “package” control systems for all 
types of nuclear reactors. The first 
such package control has already been 
installed on one research reactor. 
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tructi 
ee Construction * 


Operation 


Nichols Herreshoft* 
Bethlehem Wedge’ 


Engineering Multiple Hearth Furnaces 


To clients interested in the thermal processing of 
metallic and non-metallic ores and chemicals, the Nichols 
organization offers a complete service from preliminary 
investigation and research to actual plant opera- 

tion, or limitation to any of the intermediary steps. 


Thousands of Nichols Herreshoff and Bethlehem Wedge 
furnaces, custom built or standard design, all indi- 
vidually engineered, are now in worldwide operation. 


Literature is available: 


SPECIAL DESIGNS, Bulletin No. 224 

BOOTON BURNS MULTI FLASH ROASTER, 
Bulletin No. B-1 

FILTER MEDIA REGENERATION, Bulletin No. 
229 

NICHOLS CHAR KILN, Bulletin No. C-1 

SAND RECLAMATION, Bulletin No. 222 

LABORATORY SERVICES, Bulletin No. 227 


Nichols Engineering & Research Corp. 
70 PINE ST., NEW YORK 5,N. Y. 

1637 N. Illinois Street, Indianapolis 2, Ind. 

1477 Sherbrooke St. W., Montreal 25, Canada 


*Reg. U. S. Pat. Off. 
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Booth 
Name of Exhibitor No. 
Ace Glass Inc, Vineland., N. 710 


Ackerman, Harold P., 320 ieClatchy ‘Bldg., ‘Upper ‘Darby, 


ha Sa kine Na a ae ck ee ES eS Ua aS oe oes ook 824 
Adams Co., R. P., 225 East Park Dr., Buffalo 17, N. Y.....410 
Aetna Scientific Co., Second & Spring Sts., Everett 49, 

re eee 6 access seem b eee enon oe 221 
Airetool Mfg. Co., The, Springfield, ee. "ee S-74 
Alberene Stone Corp. of Virginia, 419 Fourth Ave., New 

Ee ais er hens ys <0 3 os a 0.50 Sp Ram oie cae bee 533 
Allegheny Ludlum Steel Corp., 2020 Oliver Bldg., Pitts- 

burgh 22, Pa. ... sak sis SRR So nba ek see 28 
Allen-Sherman-Hoft Pump Co., The, 259 East Lancaster 

ne NTS Ss cio k sic ain = 5% 4 os cabs eos C-119-C-121 
Allis-Chalmers Mfg. Co., P.O. Box 512, Milwaukee 1, Wis.. .934 
Allis Co., The Louis, Milwaukee 7, Wis................... 931 
Alloy Steel Products Co., Linden, N. J.....................85 
Alpha Plastics Inc., 14 Northfield Ave., West Orange, 

RE Tres Ono Cy oro dA vs gcd bn sake sess bes oS 8-108 
Alsop Engineering Corp.. Milldale, Conn. ................. 110 
Aluminum Co. of America, Pittsburgh 19, Pa. ....... 233-235 
American Agile Corp., P. 0. Box 168, Bedford, Ohio........ 817 
American Air Filter Co., Louisville 8, Ky........... 150 & 250 
American Chemical Society, 1155 Sixteenth St. N. W., 

NCE, Sis 2-2 Py we Wk sib oe ob Fae che bas as kD b 1 
American Chemical Society News Service, 2 Park Ave., 

3 3 Sy 2 RRS ae an rere eae _ 
American Gas Furnace Co., Elizabeth B, N. - .638 
American Institute of Chemic ‘al eanatace. 2 25 West 45th 

St., New York 36, N. Y.. awe ee 
American Instrument Co., 8030-8050 ‘Georgia ‘Ave., Silver 

NS: i Wa Coches wisi in cies la pp eine As AA GE 736 


American Machine and Metals, Inc., Tolhurst Centrifugals 
and Niagara Filters Divisions, East Moline, III... ..892-806 
American Plant Equipment Co., 701 Spring St., Elizabeth 


ee rs 5 oe nce aa he be Ss dacpis bus wR sed caKs S$-65 
American Platinum Works, The, 231 New Jersey Railroad 

ae, RS eee ee C-17, C-19, C-21 
American Tool & Machine Co., Hyde Park, Mass...........826 
American Water Softener Co., Fourth & Lehigh Ave., 

RC i's aw. 65o piv ctaane 5's web xs eos ass 6 S-64 
American Well Works, The, Aurora, Ill................ C-160 


Amersil Co., 685 Ramsey Ave., Hillside, N. J. ..C-17, C-19, C-21 
Ampco Metal, Inc., 1745 S. Thirty-Eighth St., Milwaukee 

URES»... co Sh EY Seka ee Ok EE he Seekapes Masters 913 
Analytical Chemistry, 115 16th St. N. W., Washington 6, 

ne et. SS a oes Sek eaeh eek s Uh ye Se ey ates 
Analytical Chemistry, 430 Park Ave., New York 22, N. Y...71 
Analytical Measurements, Inc., 585 Main St., Chatham, 

_ AD re ee rere erent cea oe 443 
Anderson Co., The V. D., 1935 W. 96th St., Cleveland 2 

EE 59M ah abasateewR beso ohio 3 Kens so TO Eee C-129 
Andrews-Knapp Construction Co., Inc., 23-15 Borden Ave., 

Bo Es ge RS ae eee ese ore 19 
Angel & Co., Inc., H. Reeve, 52 Duane Street, New York 7, 


_ eer erent Fee ibe sans Cs away ae 
Ansul Chemical Co., Marinette, Wis......................521 
Armco Steel Corp., Middletown, (ee .231 
Artisan Metal Products Inc., 73 Pond Street, Waltham 54, 


Peeves we Cooperage Industries of America, Inc., The 408 
oe a | eee es ree 818 
Atlas Mineral Products Co., The, Mertztown, Pa.......415, 417 
Atlas Powder Co., Chemicals Div., Wilmington 99, Del. .. .302- 
304, 401 

Aurora Pump Co., Subsidiary of The New York Air Brake 
Oe SRS rs Re Fe eee a ear 333-335 

Autoclave Engineers Sales Corp., Building #1, Newark Air- 
port, Newark 5, N. J........ 
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Booth 
Name of Exhibitor No. 
Automatic Switch Co., 391 Lakeside Ave., Orange, N. J..... 646 
B-I-F Industries, Inc., 345 Harris Ave., Providence 1, 
a ai es Ba ee es Sal hia 902 


Babcox & Wilcox Co., The, Tubular Products Div., Beaver 
NG, SS. bas. <.s » AP Oe eC Lae eine aie heh s a cobs cave 75 
Bailey Meter Co., 1050 Ivanhoe Rd., Cleveland 10, Ohio..... 30 

Baird Associates, Inc., 33 University Rd., Cambridge 38, 
NP OO. FPP aE ee) ee Os ee ee 63 
Baker & Co., Inc., 113 Astor St., Newark 5, N. J.........0-17 
C-19, C-21 

Baker Perkins Inc., Chemical Machinery Div., Saginaw, 
BROS oo sibrns 3s ie Made teat hee Pe Oke Ue arama a siok 540-544 
Barco Mfg. Co., 500 N. Hough St., Barrington, Ill........ C-20 

Barnebey-Cheney Co., Cassaday at Eighth, Columbus 19, 
Ohio ... : ma Sf 

Barnstead Still & ‘Sterilizer Co., 2 ‘Lanesville “Terrace, 
ee Ee a error reer r tr fee 636 

Barrett-Cravens. Co., 630 Dundee Rd., Northbrook, Il. 
634 & 733 


Bart Mfg. Corp., Belleville 9, N. J. ...............-06- 8-107 
Bart-Messing Corp., Belleville 9, N. J.................. 8-107 
Bartlett & Snow Co., The C. O., 6200 Harvard Ave., 
Chovelama &, Gan 6 ps lide ss chien sed} Bape ay 6 sues 247 
Bean Div., John, Food Machinery and Chemical Corp., Box 
O40, Leman Boma ees). shuns. chee ¥ ice bes bao e 326 
Beaumont Birch Co., 1505 Race St., Philadelphia 2, Pa 445 


Beckman, Inc., Arnold 0., 1020 Mission St., South Pasa- 


OE Seat. Seas 5 i Re ea eee a ee 643 
Beckman Div. Beckman Instruments, Inc., Fullerton, 

Ce sick ss < oa wc kbialerbas 6 boop ora:01s's ee ee Ue a ad 20 
Bemis Bro. Bag Co., 408 Pine St., St.. Louis 2, Mo. ....... 13 


Berger Mfg. Div., Republic Steel Corp., Canton, Ohio. .535-539 
Bethlehem “Apparatus Co., 890 Front St., Hellertown, Pa...C-148 
Biach Industries, Inc., 10 Indian Spring Rd., Cranford, 
PME ac iy ss sis visi vkS tas OS Foy AERO ea ws eee C-131 
Bird Machine Co., South Walpole, Mass.. ; 
Bishop & Co., J., Platinum Works, Malvern, Pa.. 
Black Produc its Co., 135th St. & Calumet Ave., Chicago 27, 


| EES REM PS nS Sy A eee C-113 
Black, Sivalls & Bryson, Inc., 7500 East Twelfth St., 

Mamens Clty: DR Mii cse sks cay 55565 0'h0 654 Ses 00s 114 
Blaw-Knox Co., Farmers Bank Bldg., Pittsburg 22, Pa....103 


Blickman, Inc., S., Weehawken, N. J...............-2000- 407 
Bogue Electric Mfg. Co., 52 Iowa Avenue, Paterson, N. J.. .421 
Bolt & Nut Div., Republic Steel Corp., Cleveland, Ohio. .535-539 


Bowen Engineering, Inc., North Branch, N. J.............. 613 
Brabender Corp., Rochelle Park, N. J.................-- C-35 
Brinkmann & Co., C. A., 378-380 Great Neck Rd., Great 
PE ie i Gh ee OOS SMES EG bards pe obs ao 89% C-36 
Brookfield Engineering Laboratories, Inc., Stoughton, 
RR ee re Te pie oe et <a ES ee ee EL 424 
Brooks Rotameter Co., Lansdale, Pa.................000. 606 
Brewn Fintube Co., Elyria, Ohio. .948 


Buda Co, The Div. of Allis- Chalmer rs : Co., 1 54th & Ce ommer- 

cial Ave., Harvey, Ill. Ae eee 
Buffalo Meter Co., 2917 Main St., Buffalo 14, N. eae 5S 442 
oe Equipment Div. of Blaw-Knox Co., Buffalo 11, 


Be, Pe ANGER EN oR Pay | Oe RE Fee Pe Ree ar eee eee 103 
Builders. Providence, Inc., 345 Harris Ave., Providence 1, 
EE. 5 sacle de be eae AA AUR Nai DEEP See Rance N Ge 902 
Cc 
Callery Chemical Co., Callery, Pa...............-.0s000- 0-59 
Cambridge Instrument Co., Grand Central Terminal, New 
We ENG Oe res ork sass ol ewe Ae ach bow ees oh 926 
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Complete, explosion-proof 
lighting installations for 
acetylene & hydrogen areas! 


CROUSE-HINDS 
CONDULETS® 


UL Approved for Groups A and B Locations 


The first complete lighting system designed 
and UL-approved for Class 1, Groups A & B, 
as well as C & D hazardous locations. 








* New lighting fixture can be re-lamped even 
in the presence of combustible gases: gas- 
tightness not required for its safe per- 
formance. 


& Heavy. shock - resistant construction with- 
stands pressures from internal explosions 
without rupturing. 


* Flame-tight joints prevent escape of flame to 
flammable atmosphere. 





LOWEST COST APPROVED LIGHTING SYSTEM! New 
Crouse-Hinds Type EVA Fixtures cost less to 


buy, install and maintain. No special installation Whether you're installing a complete explosion- 


“duh oc bel et cet cee ee = proof lighting system — or merely converting a few of 
condition. You'll get sustained performance at your Group C or D fixtures to these safer Group A’s — 
Sew. wth or Gene bee nagline ore Crouse-Hinds provides sae ae safety and economy. 
overall length, 13-3/16”. ‘ See your Crouse-Hinds distributor, or write us. 





{ wh 


Explosion-proof Explosion-proof Explosion-proof Explosion-proof 
Junction Condulets Sealing Condulets Flexible Couplings Condulet Unions 


fm, CROUSE-HINDS COMPANY 


ISTRIBUTION 
SYRACUSE 1;.65<¥ 


enclusively through 
ELECTRICAL 


le — 


CONDULETS FLOQOLCIGHiS TRAFFILC- SIGNALS AIRPORT LIGHTING 
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Exhibitors 


Booth 
Name of Exhibitor No. 
Cambridge Wire Cloth Co., The, Cambridge, Md.. ..214 


Carbon Div., Great Lakes ‘Carbon Corp., 18 East 48th St., 


New York fe 8. Sg ea ee gn, ee ees 306-308 
Carborundum Co., The, Niagara Falls, N. Y............... 347 
Carborundum Metals Co., The, Div. of The Carborundum 

tg SN UR NN Ns cicicctnt, Guticn Wiha acs » wRiis < neck 347 
Carlisle Gas Burners, Millville, N. J.................... C-141 


Carpenter Steel Co., The Alloy Tube Div, Union, N. J... ..832 


Carrier Conveyor Corp., 211 North Jackson St., Louis- 
WOR S a. Sie hoes Saw s-s o PRES HENS A Eas sees. ca 117 
Carver, Inc., Fred S., 1 Chatham Road, Summit, N. J........8 
Catalytic Combustion Corp., 4544 Grand River Ave., De- 
ee ee ee ees Bt a eee C-133 
Centrico Ine., 75 West Forest Ave., P. 0. Box 349, Engle- 
OE te Ws oko ee ees ees Boar 5 cok ce ewe ete Hee 731 
Cesco, 4025 Sebastopol Highway, Santa Rosa, Calif......S-68 
Chain Belt Co., Milwaukee 1, Wisc.. 432 


Chamberlain Engineering Corp., Akron, Ohio..... see 
Chemical Abstracts, 430 Park Ave., New York 22.0. ¥....:71 
Chemical Div., National Lead Co., 111 Broadway, New 


2 Sh RRR ETS: AO ae Ane Pn eS ee 706 
Chemical Engineering, 330 West 42nd St., New York 36, 
ey a PERSE ETHOS be PENSE aS ob oth 0 TRS oe REO 501 
Chemical Engineering Catalog, 430 Park Ave., New York 
nS AE a Peng geen oe ary ne 71 
Chemical and Engineering News, 1155 16th St. N. W., 
PE MIL Os Ss o'e Giiow'cn ns Ab 5 bows Ss C4 + nas « pdoee 4% 1 
Chemical and Engineering News, 430 Park Ave., New 
OE ER EE ES Er ee ee ee eee 71 
Chemical Engineering Progress, 25 West 45th St., New 
ES Rea ee SO > 0h abies solnieakke nam keeeRs aeons 828 
Chemical and Industrial Corp., The, 256 McCullough St., 
fe SRS rigs ae rae een S-27 
ee Materials Catalog, 430 Park Ave., New York 22, 
Pie Ba edie ah «bhp Rte s Ges -RALENE b ARS EAA GENS So oS 4s Se:8 71 
Chemical Plants Div. of Blaw-Knox Co., Pittsburgh 30, 
BD ine 5595.9 = wnib.g ba we'd Dae phi 2s MEENGE SOR ORE Ta 103 


Chemical Week, 330 West 42nd St., New York 36, N. Y...501 

Chemicolloid Laboratories, Inc., 55 Herricks Rd., Garden 
me eh Moet a ts eee ts Oe ree 22 

Chemineer, Inc., 1044 East First St., Dayton 2, Ohio... .C-155 

Chempump Corp., 1300 Mermaid Lane, Philadelphia 18, 
Pa. 


paises RES ee bh ae okt akwe sk wees asa owes 314-316 
Chiksan Ss 5 oot canes i va GAs 6 6a a Rav ced 607 
Cleveland Mixer Co., The, Cannon at Aurora Roads, Bed- 

ford Heights, Cleveland, DS «66 SN eck SAS Se tected 825 
Cleveland Vibrator Co., The, 2828 Clinton Ave., Cleveland 
AES hag ce RES 6 Se LR e- S-112, S-114 
Cleveland Worm & Gear Co., The, 3249-59 E. 80th St., 
SE RNID i 5 yin octagon mins Sis path we awed abo piek 72 
Cochrane Corp., 2108 North 17th St., Philadelphia 32 
ES Lah. oo yisin-0.55 00 ohn bk Pawns pees Se as 8-111 
Colonial Plastics Mfg. Co., The, Industrial Div., 8007 Grand 
rrr ee eee S-24 
Colton’ Co., Arthur, Div. of Snyder Tool & Engineering 
Co., 3400 E. Lafayette Ave., Detroit 7, Mich.. ..301 
Combustion Engineering, Inc. . Raymond Div., 1315 'N. 
ere eee 68 
Commercial Filters Corp., 2 Main St., Melrose 76, Mass....310 
Conkey Filter Unit, General American Transportation 
Corp., 380 Madison Ave., New York 17, N. Y.........42-44 
Conneaut Rubber and Plastic Gorp., Conneaut, Ohio. . 10-12-14 


Conoflow Corp., 2100 Arch St., Philadelphia 3, Pa......... 639 
Continental Can Co., Inc., Fibre Drum Div., 100 East 42nd 


ec OU EU AE CN Wiss 0 bw) FREE ses cao bos 6 Bue Uae Oo 29 
Continental-Diamond Fibre Co., Newark, Del............. 534 
Controls Div., Control Engineering Corp., 934 Washing- 

ek Sa, SOE PIN Sas Sales saa 0 cdice ose secede 118-122 
Cooper Alloy Corp., Hillside, N. J..................5000.. 602 
Corning Glass Works, Corning, N. Y................... 25-27 
Cowles Dissolver Co., Cayuga, N. Y.............--++505: C-22 
Crane Co., 836 South Michigan Ave., Chicago 5, Ill......... 108 
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Booth 
Name of Exhibitor No. 
Croll-Reynolds Co., 751 Central Ave., Westfield, N. J......234 


Croll-Reynolds Engineering Co., Inc., 17 John St., New 


OT Se RR GRE, 2 (A ee 234 
Culvert Division, Republic Steel Corp., Cleveland, Ohio. .535-539 
Cuno Engineering Corp., The, Meriden, Conn.. : ee 


D 


Darco Dept. Atlas Powder Co., 60 East 42nd St., New 


York 17, N. Y.. ....802-304 & 401 
Davenport. Machine ‘and. ‘Foundry Co., * 1628-66 West 

Pourth St, DAVemMeres FOWB in... cece es cecteees. C-39 
Davis Instruments Div. of Davis Emergency Equipment 

Co., Ine., 47 Halleck St., Newark 4, N. J.............3. 939 
Day Company, The, P. 0. Box 25, Minneapolis, Minn.. oe 
Day Co., The J. H., Cincinnati 22, Ohio.............. 921. 925 
Dean Products, Inc. Thermo-Panel Div., 1042 Dean St., 

ooo i ci aise. si0ibwain es veavesacava 744 
DeLaval Separator Co., The, Poughkeepsie, N. Y......... C-16 
Delaware Barrel & Drum Co., Inc., P. O. Box 1648, Wil- 

RI aha saisieis ccm ianiee 00 oo 4 iw ces C-25 
Derrick Mfg. Co., 1754 Walden Ave., Buffalo 25, N. Y.....C-28 
DeZurik Shower Oey a Sr ee 423 
Dicalite Div., Great Lakes Carbon Corp., 612 S. Flower St., 

NA SE BP NII gg Sic eas on vc ss 6 deeeee ss 306-308 
Dore Co., John L., P. O. Box 7772, Houston 7, Tex... ....C-139 
Dozr-Oliver Inc., Barry Pl., Stamford, Conn...........513-517 
Dowingtown Iron Works, Inc., Div of Pressed Steel Tank 

oe Se oo or is vo we in so veloc b.0ms veins 714 


Dracco Corp., Harvard Ave. & E. 116th St., Cleveland 5, 
Ohio 


ere ee ee ee ee ee re 


Dudeo Div., The New York Air Brake Co., 1796 East Nine 
Mile Rd., Detroit, Mich. . 333-335 

du Pont de Nemours & Co., Inc., E. I., Textile Fibers ; Dept., 
ORS, SIS 6 AION oo. walk co doa e Ss ngaSs sues 813 


= Equipment Corp., 979 Linwood St., Brooklyn 8, 
nw. Y 


Dea Sy Ms RE MES GU a Che BO ba hae ein aA Ses C-57 
Durametallic Corp., 2104 Factory St., Kalamazoo, Mich... . . 223 
Duriron Co., Inc., The, Dayton 1, Ohio.................58-59 
Duriron Co., Inc., The, Enzinger Div., P. O. Box 71, Angola, 
Durock Gorp.; West Paetet, VG... oo ee C-153 


Dust Suppression and Engineering Co., P. O. Box 67, Lake 


ON I ek Seer agust hides EN caida te. its C-163 
Dustex Corp., P. O. Box 2520, Buffalo 25, N. Y............413 
Eastern Stainless Steel Corp., Baltimore 3, Md..... ee 
Eaton-Dikeman Co., Mount Holly Springs, Pa.. . 425 
Eclipse Fuel Engineering Co., Rockford, Illinois. .747 


Eco Engineering Co., Div. of Economy Faucet Co., 12 New 


eS E. O A eee orS eeeee 647 
Eiche & Associates, Inc., R. J., 30 Church St., New York 

fs Me SR oo SO ee Cee C-123, C-127 
Eimco Corp., The, 634-666 South Fourth West St., Salt 

NE Bie 0 ee eee eee oe C-9 
Electric Hotpack Co., The, Cottman Ave. at Melrose St., 

RI, Fs ais vs bis oie on. 0 8 0 6 oo nding vine os 933 
Electrode Div., Great Carbon Corp., 18 East 48th St., 

gi oe. fa el ee eee eS 306-308 
Emery Industries, Inc., Cincinnati 2, Ohio. . ‘ .718 


Emsco Mfg. Co., Swivel Fittings Department, P. 0. Box 
2098, Terminal Annex, Los Angeles 54, Calif....C-123, C-12 

Engelhard Industries, 113 Astor St., Newark 5, N. J. 

C-17, C-19, C-21 


Entoleter Div., The Safety Car Heating and Lighting Co., ; 


P. O. Box 904, New Haven 4, Conn.............-.++-55- 703 
Enzinger Div., The Duriron Co., P. O. Box 71, Angola, 

Re. See F : eS re | 
Eriez Mfg. Co., Erie 6, Pa Seta ak Weda Wibia dA Grea ae ae bm C- 157 
Ertel Engineering Corp., Kingston, N. Y...............--- 614 
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FAMOUS LIGHTHOUSES OF AMERICA 





Porrianp Heap Licuruouse, Maine, was built between 1787 and 1790 
by two Portland masons engaged by George Washington, who instructed them 
to use rubblestone taken from fields and shores. During the Civil War, 
when raids on shipping required sighting the light from 
greater distances, the tower was raised 8 feet. Today it stands 80 feet 
above land and 101 feet above water at the southern entrance to 
Portland Harbor. It is one of the four Colonial lighthouses 
that have never been rebuilt. 


A Landmark of Quality in the field of electrochemicals is 
the name Niagara Alkali Company. First to produce several of these NIAGARA 











important chemicals in America, Niagara is a pioneer in their devel- ALKALI 


opment and application. You can rely on Nialk® Liquid Chlorine, 


COMPANY 
Nialk Caustic Potash, Nialk Carbonate of Potash, Nialk Paradichloro- 


f 7 : 3 60 East 42nd Street 
benzene, Nialk Caustic Soda, Nialk TRICHLORethylene, Niagathal® 


: t New York 17, N.Y. 
(Tetrachloro Phthalic Anhydride). 
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Exhibitors 


Booth 
Name of Exhibitor No. 


Exact Weight Scale Co., The, 944 W. Fifth Ave., Colum- 
bus 8, Ohio ... 
Exolon Co., The, Tonawanda, N. Y......6......... 


F 


Falls Industries, Inc., Solon, Ohio...... 
Farval Corp.. The, é 3249- 59 E. 80th St., Cleveland 4, ‘Ohio. "72 
Federal Refractories Corp., Mineral City, Ohio 
ee ae Se Sh gs os so wadin oud caw nes "909 
Ferranti Electric, Inc., 30 Rockefeller Plaza, New York 20, 
a A 
Filtration Engineers, Inc., 155 Oraton St., Newark 4, N. - 
Filtros Inc., East-Rochester, N. Y 
Fischbein Co., Dave, 38 Glenwood Ave., 
eee 
Fischer & Porter Co., wre ES 
Fitzpatrick Co., The W. J., 1001 West Washington Blvd., 
Chicago 7, Til... 
Fletcher Works, Inc., Glenwood Ave. & Second St., Phila- 
delphia 40, Pa. 
— Gasket Co., Eighth & Bailey Sts., 


‘Minneapolis 3, 


Camden 1, 
732 
Food EE 330 West 42nd St., New York, N 501 
Food Machinery “and Chemical Corp., John Bean Div, “Box 
840, Lansing 4, WRG es ook os iss sk os 
Food Machinery and Chemical Corp., Peerless Pump Div., 
301 West Ave., Twenty Six, Los Angeles 31, Calif 805 
Foster Engineering Co., 835 Lehigh Ave., Union, N. J... ..208 
139 
Fuller Co., Fuller Bldg., Catasauqua, Pa 213 
Fulton Rag & Cotton Mills, 1400 Annunciation St., P. 
Box Tee; sew wrens o. TM... oo 5 dese. mie 


G 


Gabb Special Products Div., The E. Horton & Son Co., 
Windsor Locks, Conn.. cz POE ge CO 

Garlock Packing Co., The, Palmy: ra, N. Y.. : .405 

General Alloys Co., 367-405 West First St., “Boston 27, 
Mass. . 

— American Transportation Corp. 135 s. "LaSalle 

, Chicago 90, TIl.. eae Te . 42-44 

Ge mend Ceramics Corp., Keashey, ; es 37 

General Electric Co., Apparatus Sales Div., 1 River Rad., 
Schenectady 5, N. Y 

General Lead Construction Corp., 
Kearny, N. J.. 

Girdler Co., The, ‘Cataly st ‘Dept. 
Div. of National Cylinder Gas Co., 

Girdler Co., The, Votator Div., Div. 
Gas Co.. Louisville 1, Ky. A 

Glascote Products, Inc., Subsidiary of A. 0. Smith h Corp, 
20900 St. Clair Ave., Cleveland 17, Ohio. ; } 

Glengarry Inec., Bay Shore, N. Y............ 

Goulds Pumps, Inc., Seneca Falls, N. Y.. 

Great Lakes C arbon Corp., 18 East 48th St. .» New York 17, 

Great Western Mfg. Co., Leavenworth, Kansas........741-743 

Greif Bros. Cooperage rer The, P. O. Box 398, Linden- 
hurst, N. Y.. te tons : ..76 

— Co., Providence -- Rk. ra 

Grip-Strut Div., The Glove Co., 
Chicago 9, Ill. pile 5 peta 

Gross Co., F. R., 592 Crestfiew ‘Ave., ‘Akron, Ohio. 

Gump, Co., B. F., 1325 8S. Cicero Ave., Chicago 50, Ill........28 


H 


Inc., P. O. Box 1187, Long Beach 6, 
C-123, C-127 


1800 Harrison Ave., 
c- 


‘of Gas Processes Div., 
Louisville 1, Kv. .. 
of National Cylinder 


Sie S. Princeton Ave., 
.735, 737 


Hamer Valves, 
Calif. .. 
Hamilton Mfg. Co., 
Hanovia Chemical & Mfg. Co., 100 Chestnut St., Newark 
&, N. C-17, C-19, C-21 
Harbison-Walker Refractories Co., 1800 Farmers Bank 
Bldg., Pittsburgh 22, Pa 


Two Rivers, Wis 
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Name of Exhibitor 


Hardinge Co., York, Pa 

Hardinge Mfg. Co., 240 Arch St., York, Pa 

Harman Associates, F. Ward, Halesite. a 

Hart-Carter Co., Minneapolis, Minn.. Boils 

Haveg Corp., Newark, oe a me 

Haynes Stellite Co., Div. of Union Carbide and Carbon 

Corp., 30 East 42nd St., New York 17, New York... .350 

Heil Process Equipment Corp., 12901 Elmwood Ave., Cleve- 
ea ka ie chow a pdb ese cease 622-624 

Hermas Machine Co., Hawthorne, N. J. ................ C-117 

Hercules Filter Corp, 175 Ethel Ave., Hawthorne, N. .78 

Hewit-Robins Inc., Glenbrook P. O., Stamford, Se Kena an O-14 

Heyl & Patterson, Inc., 55 Fort Pitt Blvd., Pittsburgh 22, 
Pa. aes 

HIGH PRESSURE Equipment Co., 
Box 1174, Erie, Pa.. 

Hills-McCanna Co., 3025 North Western Ave., 
Ml. 

Hockmever & Co., Herman, 341 Coster St., New York 59, 
ae Citas Pat dear oes FS a RK AAA Lk 0 8 Lae oes C-61 

Hoxe Inc., South Dean St., Englewood, N. J...............938 

Homestead Valve Mfg. Co., Coraopolis, Pa. .. 

Hough Co., The Frank G., Libertyville, Tll.. 

Howe Scale Co., The, Rutland, Vt 

Hungerford & Terry, Inc., Clayton, N. J.... 

Hunt Machine Co., Rodney, Mills Street, Orange, Mass..... 

Hydreco Div., The New York Air Brake Co., 1100 East 
222nd St., Cleveland 17, Ohio 


Illinois Water Treatment Co., Rockford, III. 
Imperial Brass Mfg. Co., The, 1200 W. 
SSR UN ns We hs cowie agra as ¥ uibie aca RO 439-441 
Industrial Div., Minneapolis- Honeywell Reculator Co., 
Wayne & Windrim Aves., Philadelphia 44, Pa...........531 
Industrial and Engineering Chemistry, 1155 16th St. N. W., 
Washington 6, D. C 
Industrial and Engineering 
New York 22, N. ‘Y 
Industrial Filter & Pump Mfg. Co., 5900 Ogden ‘Ave., 
Box 151, Chicago 50, Tl 
Industrial Laboratories Publishing Co., 
St., Chicago 6, TIl.. ....C-149 
Industrial Steels, Inc., "255 Bent St., Cambridge 41, Mass.. .726 
Ingersoll-Rand Co., 11 Broadway, New York 4, N. Y. 
Insul-Mastic Corp. of America, 7750 West 61st PI., 
mit, Tl. 
International Boiler Works Co., 
Pa. 
International Engineering, Inc., Dayton 1, Ohio 
International Nickel Co., The, 67 Wall St., New York 5, 
Ai Cee 


1222 Linden Ave., 


Chie ago 18, 


33888 
Harrison St.. 


Chemistry, 430 Park Ave., 


201 North ‘Wells 


Sum- 


East Stroudsburg, 


The, 


Jabsco Pump Co., 2031 N. Lincoln St., Burbank, Calif... ..328 
Jacoby-Tarbox Corp., 808 Nepperhan Ave., Yonkers, N. Y.. .632 
Jarrell-Ash Co., 26 Farwell St., Newtonville 60, Mass.. .C-164 
Jeffrey Mfg. Co., The, Columbus ee a suc ci ve tae 201 
Jenkins Bros., 100 Park Ave., New York 17, N. Y 
Jerguson Gage & Valve Co., 87 Fellsway, Somerville 45, 
Mass C- 
Johns- Manville Sales Corp., 22 East 40th St., New York 
Journal of Agricultural and Food Chemistry, 1155 16th 
St. N. W., Washington 6, D.C............ 
Journal of Agricultural and Food vanities 
Ave., New York 22, N. Y 


430 Park 


Kanigen Div., General American Transportation Corp., nee 
B: TmGaiie Bt.,.Chteeno 90. TM... cic 6 osc os hens vee 2-44 
Kellogg Co., The M. W., Chemical Mfg. Div., P. 0. a 
469, Jersey City 3, N. J., Chemical Process Div., 225 
Broadway, New York 7 835-839-843 
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boost production 


with the Ljungstrom’ Air Preheater 


of your units 
can do 


the 
work of 


et Lh hea o> v 
374? 


HOW FAST IS “WRITE OFF’? Recover waste heat, return it to the furnace 


In most cases, the Ljungstrom installation is quickly 
written off by increased capacity alone. Write-off time is 
even less when the other Ljungstrom advantages 

are considered — saves up to 20% of fuel costs 

. . + permits more economical furnace design, 

with no need for convection surfaces. . . d through-put. 
burns many fuels you used to throw away... f 


as combustion air, and you naturally gen- 
erate higher flame temperatures . . . increase 
heat-transfer rates — which means more 


results in consistently higher through-put 
. . and minimizes slag. 

For more complete details on what the 
Ljungstrom Air Preheater can do for you . . 
for an analysis of the heat recovery benefits 
attainable in fuel burning equipment — 
call or write The Air Preheater Corporation. 


The Ljungstrom operates on the continuous regenerative 
counterflow principle. The heat transfer surfaces 

in the rotor act as heat accumulators. As the rotor 
revolves, the heat is transferred from 

the waste gases to the incoming cold air. 


That’s why four of your present process- 
ing units can do the work of five with 
Ljungstrom Air Preheaters increasing each 
unit’s output as much as 25%. One eastern 
refinery increased the continuous capacity 
of a pipe still from 16,000 to 18,000/20,000 
barrels a day — by modernizing and includ- 
ing a Ljungstrom. 


60 East 42nd Street, New York 17, N. Y. 
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25TH EXPOSITION OF CHEMICAL INDUSTRIES 


Exhibitors 


Name of Exhibitor 


Kewaunee Mfg. Co., Adrian, Mich 

Kimble Glass Co., Toledo 1, Ohio 

“—. ee Corp., 95 Botsford Pl., 

¥. 

Kinney Mfg. Co. i Subsidiary ‘of The New York Air 
Brake Co., 3529-3541 Washington St., Boston 30, 
Mass. PLOIDY 2 

——. Inc., 23-15 Borden Ave., Long Island City 1, 


Buffalo 16, 


Akron, Ohio 
Peapack, N. J.. 


Knight, Maurice A., Kelly Ave., 
Komline-Sanderson Enginee -“ Corp., 
Kontes Glass Co., Vineland, N. 
Koppers Co., Metal Products Div. Precipitator Dept., 2 
ee Se I a a. re Ca cg cee 121-125 
Koven & Brother, Inc., L. 0.1 154 Ogden Ave., Jersey City 
J. 


v. 


Laboratory Equipment wenact 
Mich. F 
Laboratory Furniture Co., Inc., 
Box 590, Mineola, N. Y. .. 
Laboratory ae Supply Co., 
York 31, 4 
LaBour Co., The ‘Elkhart, Ind. 
Ladish Co., Cudahy, Wis. J 
Ladish Co., Tri-Clover Div., Kenosha, Wis. 
Lapp Insulator Co., Inc., Process eet Div., Leroy, 
Lawrence Pumps, Inc., 371 M: arket St., Lawrence, 
Lead Lined Iron Pipe Co., Wakefield, Mass.. oeeev eeu 
Lebanon Steel Foundry, ‘Tabanon, Be Pe cic. co hie: 134 
— & Northrup Co., 4901 Stenton Ave., Philadelphia 44, 
a 
Lehmann Company, Inc., 
hurst, N. J... 
Leslie Co., Lyndhurst, < 
Link-Belt Co., 307 N. Michigan Ave., Chicago 1, Mil. 
Liston- Becker Plant, Beckman Instrume ents, Inc., 
St., Springdale, Conn... . 
Logan Emergency Showers, Inc., G lendale, 
Calif. .C-142 
Louisville Drying Machinery Co., Unit, General American 
Transportation Corp., 139 S. Fourth St., Louisville, 
Ky. “en . 42- 44 
Lovejoy Flexible Coupling Co., 4949 W. Lake Street, 
cago 44, Ill... 
Lukens Steel Co., 
Luzerne Rubber Co. 


Old ‘Country Rd., P. 0. 


610 We st 150th St., New 


Mass . 320-322 


J. M., 550 New York Ave., aa 


. O. Box 111, 


Coatesv ile, 
, The, Trenton 7, N.. 


M 

220 East York 10, 
BIG ee rte Gin eo We C-33 
Magnetic Engineering & Mfg. Co., 851 Van Houten Ave., 

Clifton, Reece va. ees 
Magnetrol, Inc., 2110 S. Marshall Blvd., Chicago 23, Til...431 
Manton-Gaulin Mfg. Co., 44 Garden St., Everett 49, Mass.. .406 
Marco Co., Saginaw, Mi 
Martin & Co., H. S., 1919-20 Greenleaf St., Evanston, 

es. Spee EO a eke eee 27 ae a 2 C-138 & C-140 
Martinson Machine Co., 412 Harrison St., Kalamazoo, 

Mich. 
Master Electric Co., The, Dayton 1, Ohio.................5 
Materials and Methods, 430 Park Ave., New York 22, 

N. 
McGraw- Hill Book Co., 330 West 42nd St., New York 36, 

Re NE A Se ee I IN ge Ee ig ntiaee a EN EOD. i." 427 
330 West 42nd St., New York 


Machlett & Son, E., 23rd St., New 
 & 


aN. 


McGraw Hill Publishing Co., 
36, N. 

Merco Centrifugal Co., 150 Green St., 
Calif. 

Metal Textile Corp., 647 East First Ave., Roselle, N. J...C- &5 

Metalab Equipment Corp., Div. of Norbute e Corp | Hicks- 
ville, N. Y . 901 


San Francisco 11, 
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Name of Exhibitor 


Mettler Instrument Corp., Box 242, Hightstown, N. J 
Metalweld, Inc., Scotts Lane & Abbotsford Ave., Philadel- 
phia 29, Pa. ... 
Mic-Lin Co., Cornell Ave.,  Merchangville, N. ore 
Miller & Son, Inc., Franklin P., SUPREME Crusher Div., 
36 Meadow St., East Orange, N. es ieier ch we ng aly mia 8-3 
Milton Roy Company, 1300 East Mermaid Lane, Chestnut 
Hill, Philadelphia 18, Pa 
Mine Safety Appliances Company, 201 North Braddock 
Ave., Pittsburgh 8, Pa 
Minerals & Chemicals Corp. of America, Menlo Park, 
J. 
Minneapolis-Honeywell Regulator Co., Industrial Div., 
Wayne & Windrim Aves., Philadelphia 44, Pa..........531 
Misco Fabricators, Inc., 1999 Guoin St., Detroit 7, Mich...723 
Mission Mfg. Co., Centrifugal Pump Div., P. 0. Box 4209, 


TE, SM oP, sg Sig a oh GAGs > Space he Lem C-147 
Missouri Coke & Chemical Div., 
3570 Lindell Blvd., 
Mixing Equipment Co., 
e: 


Great Lakes Carbon Corp., 
i) ee 
Rochester 11, 


St. Louis 
135 Mt. Read Blvd., 
Monarch Mfg. Works, Inc., 2501 E. Ontario St., Philadel- 
phia 34, 
tities Govies 
Angeles 65, a 
Mud Products Inc., Phil-Towder Bldg., Tulsa, Okla....... .8% 


Multi Metal Wire Cloth Co., Inc., 1350 Garrison Ave., New 
Be ES Pee She ee oe eee 204 


York 59, N 
SERMON 520 Wee hes 0  Cubinace o Sile Saw e 6 8-32 


Murray Co., A. B., 
Murray Tube Works, Inc., The, Elizabeth, N. J...........$-32 


Naresco Equipment Corp., Subsidiary of National Research 
Corp., 160 Charlemont St., Newton Highlands 61, 
es 5s ua + A le 2 8s 9 CON eee eS ease oes C- 

Nash Engineering Co., The, South Norwalk, Conn 

National Carbon Co., Div. of Union Carbide and a 
Corp., 30 East 42nd St., New York 17, N. Y. 

National Drying Machinery Co., The, Lehigh Ave. & Han- 
cock St., Philadelphia 33, Pa 

National Dust Collector Corp., 549 West Washington Blvd., 
TEPER, «<<. ick BSS bing no eee wdc. 6 padveers 235 

National Engineering Co., Simpson Mix-Muller Div., 549 
West Washington Blvd., Chicago 6, 

National Filter Media Corp., The, 1717 Dixwell Ave., New 
Haven 14, Conn 

National Lead Co. 111 York 6, 
: 702, 706, 708 

National Rosin Oil Products, Inc., Savannah, Ga 

National Tube Div., United States Steel pei 
liam Penn PI., Pittsburgh 30, Pa... 

Neumann & Weaver, Inc., 22-12 Raph: ael St. 


1156 San Fernando Rd., Los 


Broadway, ‘New 


r air Law n, 
N. J. RES 

Newark Wire Cloth Co., 351 Verona Ave., } 
N. J. 

New gg ick Scientific Co., P. O. Box 606, New Bruns- 
wick, N. 

New England Tank & Tower Co., Everett, Mass............ 52 

New York Air Brake Co., The, 230 Park Ave., New York 

New York Laboratory Supply Co., Inc., 76 Varick St., New. 
York 13, N. Y 

Niagara Blower Co., 405 Lexington Ave., New York 17, 
N. 

Niagara Filters Div., American Machine and Metals, . be 
East Moline, Il 802-806 

Nichols Engineering & Research Corp., 70 Pine St., New 
York 5, N. Y 631 

Nicholson & Co., W. H., 12 Oregon St., Wilkes-Barre, Pa.. 

Niles Steel Products Div., Republic Steel Corp., Niles, 
Ohio 535-539 

Nordstrom Valve Div., Rockwell Mfg. Co., 400 North Lexing- 
ton Ave., Pittsburgh 8, Pa 61 

North American Philips Co., 
Vernon, N. Y.. Set cai 


750 South Fulton Ave., Mt. 
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THE A SYNOPSIS OF AD #7: Tube Sheet drilling procedures at Western Supply 
Company assure the highest possible accuracy in readying the tube holes for 

BRAND the operation described below. The infinitesimal drilling tolerances allowed by 
the Standards of the Tubular Exchanger Manufacturers Association (TEMA) are 

OF closely observed. Each hole is fixed with a dead center, individually drilled, 
then reamed to exact specification. All tube holes drilled at Western are 


PROGRESS” 
sheet joint. 


B ¥ Heat Gacha ger Sh ecialishs 


serrated to further avoid any possibility of leaks in the finished tube-to-tube 


(CONTROLLED Torque 


.» + FOR WESTERN 


HEAT 
EXCHANGERS 


WESTERN 


Proof Tube Expanding Procedure. 


A ticklish job in the cOMe of any heat 
exchanger is the expansion of the tuBtewaaittin-the-ths 
sheet to form a vapor and fluid-tight metal to metal 
joint. The tube is expanded against the tube-hole wall 
by mechanical pressure. This pressure must be enough 
to carry the metal just past its elastic limit, establishing 
a permanent “set” between the tube and the tube sheet. 
If the metal is overworked, the tube will show evidence 
of longitudinal expansion indicating an over-thinning 
of the tube wall, possibly a distortion of the tube sheet, 
and an unsafe joint. 


It is obvious therefore that in order to work thousands 
of tube to tube-hole fittings the heat exchanger manu- 
facturer must eliminate the “human element” in tube 
expanding. 
® Western solves this problem by 100% application of 
Controlled Torque Tube Rolling. In this procedure, 
exact measurements are taken of the I.D. of the tube, 
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es Vapor/Fluid-Tight Tube 
to Tube-Sheat Joints With This Fool- 


the O.D/fof the tube, and the ID. of the tube hole. 
These Afleasurements are taken to calculate the desired 
of tube wall reduction. 


rom tables previously established by Western, the 
ectronically controlled tube expander can be set. This 
setting controls the power or torque used to drive the 
expander which determines the amount of expansion 
given to the tube. In this manner it is impossible to 
overwork the tube. The operator cannot continue to 
expand the tube without changing the original settings 
on his dial. 


Positive and uniform tube to tube-sheet joints . . 
one more reason why you get better performance with 


WESTERN HEAT EXCHANGERS. 


WESTERN 
~- HEAT EXCHANGERS 


WESTERN SUPPLY COMPANY 
P. O. BOX 1888 ¢ TULSA, OKLAHOMA 


HUDSON-RUSH COMPANY—753 Gladstone Blivd., Shreveport, La. 


130 Casa Linda Plaza, Dallas 18, Texas 


PROCESS INSTRUMENTS & EQUIP. CO.—North Bidg., Charleston, W. Va 
H. W. SEVERANCE—Marion E. Taylor Bldg., Louisville, Ky. 
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; Booth 
Name of Exhibitor No. 


~ - Gas Div., Great Lakes Carbon Corp., 18 East 48th 
, New York 17, N. Y 306-308 
Oxadve Valve Co., 332 So. Michigan Ave., Chicago, Ill... ..824 
Omega Machine Co., 345 Harris Ave., Providence es I. .902 
“os Chemical Co., 200 Bush St., San Francisco 20, 
Calif. 


P 


Pangborn Corp., Hagerstown, Md 
— Appliance Co., The, 17325 Euclid Ave., Cleveland 12, 
110 
Parks-Cramer Co., Fitchburg, Mass...................... 727 
— Foundry & Machine Co., The, East Liverpool, 
io 
Patterson-Kelley Co., The, East Stroudsburg, Pa...... 
Peabody Engineering Corp., 580 Fifth Ave., New York 36, 
| ae C-116 
Peerless Pump Div., Food Machinery and Chemical Corp., 
301 West Ave. Twenty Six, Los Angeles 31, Calif. ...... 805 
Penberthy Injector Co., Div., of Buffalo-Eclipse Corp., 124 
Holden Ave., Detroit 2, Mich 
Perkin-Elmer Corp., The, Norwalk, Conn 
Perlite Div., Great Lakes Carbon Corp., 612 South Flower 
St., Los Angeles 17, Calif 
a Co., The, 330 West 42nd St., New York 36, 


Petro- Chem Development Co., Inc., 122 East 42nd St., New 
York 17, N. Y. 

Pfaudler Co., The, 1000 West Ave., Rochester 3, N. Y. 

Pharmaceutical and Chemica] Industry Supply Corp., 16 
Hudson St., New York 13, N. Y C-5, 

Philadelphia & Suburban Tire Service, 6215 Baltimore 
Ave., Yeadin, Pa. 

Philadelphia Gear Works, Inc., G St. below Erie Ave., 
Philadelphia 34, 

Philadelphia Pump & Machinery Co., 15 
delphia, Pa. 

Photovolt Corp., 95 Madison Ave., New York 16, N. Y..... 

Pittsburgh Corning Corp., One Gateway Center, Pittsburgh 
22, Pa. 

Pla-Tank, Inc., Div. of The Chemical Corp., West Warren, 
ee Pareto iy ere 2a he tee C 

Plate & Welding Div., General American Transportation 
Corp., 135 S. La Salle St., Chicago 90, Ill 

Platecoil Div., Tranter Mfg., Inc., Lansing 4, Mich. 

340-342-344 

Pneumatic Scale Corp., Ltd., 65 Newport Ave., North 
SES WE Rs oso on icic vB sho seb 4 od be cee bate ews 4 0s o:0'% 77 

Podbeilniak, Inc., 341 E. Ohio St., Chicago 11, Tl 

Poly-Seal Corp., The, 405 Lexington Ave., New York 17, 
N. Y. 8-2 


Popper & Sons, Inc., 300 Fourth Ave., New York 10, N. Y.. .907 
Porter Co., H. K. Watson-Stillman Fittings Div., P. O. Box 
95, Roselle, N. J 
Potter Aeronautical Co., P. O. Box 532, Route 22, Union, 
a SEE Rs Chis as ORE Sook cas RATE APES Rea eS C-40 
Potts Co., Horace T., Speedline Stainless Steel Fittings 
Div., Erie Ave. & <p” St., Philadelphia 34, Pa 
Powell Co., The Wm., 2503-31 Spring Grove Ave., Cincin- 
nati 22, Ohio 
Prater Pulverizer Co., 1515 S. 55th Court, Chicago 50, 
Ill. 336-338 
Precision Scientific Co., 3737 West Cortland St., Chic ta 
47, 
Precision Thermometer & Instrument Co., 1434 Brandy- 
ee eo oer ore 8-66 
Premier Mill Corp., Geneva, N. Y.. . 309 
Pressed Steel Tank Co., 1445 So. 66 St., West Allis 14, 
Wis. 714 
Pressure Products Industries, Inc., Hatboro, Pa C-37 
Proctor & Schwartz, Inc., 7th 8t., & Tabor Road, Philadel- 
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Booth 
Name of Exhibitor No. 


Proportioneers, Inc., 345 Harris Ave., Providence 1, R. I.. .902 
=e Co., The, 1920 South Western Ave., Chicago 8, 
Oa ey tie ANY iad 3555p Dba oie Eb, wa ele ba CW eee C-38 
Pulva Corp., 550 High St., Perth Amboy, N. 
Pulverizing Machinery Div., Metals Disintegrating Co., a 
Chatham Road, Summit, N. Seay ska cheat eases cones oe 30 
Putman Publishing Co., 111 E. Delaware Pl., Chicago 11, 


Quaker Oats Co., The, Chemicals Dept., Merchandise Mart 
ce ee et SR ree he re ere 65 
Quaker Oats Co., The Electrostatic Div. of Mechanical Re- 
search Dept., Mohawk Bldg., 205 Water St., Akron 8, 
ig te Cr ee ra eS fe ss kaw ab ee ae 15 
Queleor, Inc., Front & Broomall Sts., Chester, Pa 


R 


R. K. L. Valve & Mfg. Co., 1623 Elaine St., 
19, Pa. 
Raybestos-Manhattan, Inc., Packing Div., Manheim, Pa.. 
Raymond Div., Combustion Engineering, Inc., 1315 North’ 
Branch 8t., "Chicago 22, Til 
Read Standard Corp., York, Pa 
Reeves Pulley Co., Columbus, Ind............... C-165, C-167 
Reinhold Publishing Corp., 430 Park Ave., New York 22, 
eT Ok are et Rig a vc gy ssa vvbieesiveees 71 
Rem-Cru Titanium, Inc., Midland, Pa 
Republic Lead Equipment Co., Cleveland, Ohio.... 
Republic Steel Corp., Republic Bldg., Cleveland 1, Ohio .535-539 
Research Controls, P. O. Box 5035, Tulsa, Okla - 
Resistoflex Corp., Belleville 9, N. J 
Reynolds Metals Co., 2500 South Third St., Louisville 1, 
K 
man Manufacturing Co., 7600 South Kedzie Ave., Chi- 
cago 29, Ill 
Richmond ‘Manufacturing Co., Lockport, N. Y 
Rietz Mfg. Co., 150 Todd Road, Santa Rosa, Calif... .. 
Robbins & Myers, Inc., Pump Div., Springfield, Ohio 
Rochester Mfg. Co., Inc., Rochester 10, N. Y.............. 422 
—— Mfg. Co., 400 North Lexington Ave., Pittsburgh 
Pa. 
Ross & Son Co., Charles, 148-156 Classon Ave., Brooklyn 5, 
ae ek aes CASO bMER 6 £95 WK DENDRA AD 6 O44 6 447 
Roth Co., Roy E., 2420 Fourth Ave., Rock Island, Ill. 
Rotherm Engineering Co., Inc., 7280 West Devon Ave., 
Chicago 31, 
Rubicon Co., Ridge Ave. at 35th St., Philadelphia 32, Pa. 
Ruggles- Coles Engineering Co., 240 "Arch St., York, Pa.. 


S 


Sadtler & Son, Inc., Samuel P., 1517 Vine St., Philadelphia 
BPE PORE TES eee Cre EE AEE TERE C-144 
Safety Car Heating and Lighting Co., The Entoleter Div., 
P. 0. Box 904, New Haven 4, Conn 
Saran Lined Pipe Co., 2415 Burdette Ave., Ferndale, 
Mich. 343 
Sarco Co., Empire State Bldg., New York 1, N. Y 
Sauereisen Cements Co., Pittsburgh 15, Pa.............. S-26 
Schneible Co., Claude B., P. O. Box 81, North End Station, 
ES ES ee Pee i re ee Pe ee eee Pe 900 
Schutz-O’Neill Co., 307 Portland Ave., Minneapolis 15, 
Minn. 
Scientific Development Co., 
Scientific Glass Apparatus Co., 
Bloomfield, N. J 
Scott Aviation Corp., Lancaster, N. Y 
Sealol Corp., 45 Willard Ave., Providence 5 ate : 
Selas Corp. of America, Erie ’Ave, & D St., Philadelphia 34, 
er eee eres TY bin Gis ee a ied gic 0: ie. s'e'46, 00 65 
Sel-Rex Precious Metals, Inc., Belleville 9, N. J 
Sharples Corp., The, 2300 Westmoreland St., Philadelphia 
40, Pa. C-2 
Sharples Corp. Research Laboratories, The, 424 W. Fourth 
St., Bridgeport, Pa i 
Sheldon Equipment Co., E. H. Muskegon, Mich............ 136 


Philadelphia 


719, 721 


Box 795, State College, Pa.. 
100 Lakewood Terrace, 
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Now BETTER way fo inculate BIC pipe 


gin ©Ni\Du()hi 


Recently, more than a mile of large 250° pipe was insulated at an eastern re- 
finery in record time and at unprecedented low cost. The key to the success of the 
installation was revolutionary G-B Snap*On pipe insulation—one-piece molded cylin- 
ders of fine glass fibers. 


Photos tell the story. Lightweight 6’ sections of 20” Snap*On, 112” in wall thick- 
ness, were hoisted to the job by a man with a rope. Unlike segmental pipe insulation, 
Snap*On required no springs or special tools for application. Two men accomplished 
the job quickly by snapping Snap*On sections snugly around the pipe and tracer line. 
A weatherproof jacket was applied in accordance with standard practice for outdoor 
installations. There was no breakage or waste, for flexible, resilient Snap*On is 
tough, does not break or crumble. No clean-up time was involved because Snap*On 
does not flake or chip. 


Next time you have chilled or heated piping to insulate, if you want maximum 
thermal efficiency, easier application and permanence, specify G-B Snap*On. There 
se ‘ is nothing like it! 
Rugged, lightweight 6’ sections 


are amazingly easy to handle. Write for 8-page brochure or see the Yellow Pages for name of your local distributor who 
carries local stocks of Snap*On. 


GUSTIN BACON racer Zar 


Thermal and acoustical glass fiber insulations * Pipe Couplings and fittings * Railroad gaskets and supplies 


252 W. 10th ST., KANSAS CITY, MO. 
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Booth 
Name of Exhibitor No. 


Sier-Bath Gear & Pump Co., 9252 Hudson Blvd., North 
Bergen, N. 

Simplicity Engineering Co., Durand, Mich 

Simpson Mix-Muller Div., National Engineering Co., 549 
West Washington Blvd., Chicago 6, Ill 2 

Sly Mfg. Co., The W. W., 4700 Train Ave., Cleveland 1, 
Ohio 

Snyder Tool & Engineering Co., Arthur Colton Co., 
3400 E. Lafayette Ave., Detroit 7, Mich 

Southwestern Engineering Co., 4800 Santa Fe Ave., Los 
Angeles 58, Calif 

Sparkler Mfg. Co., Mundelein, Ill 

Speedline Stainless Steel Fittings Div., Horace T. Potts 
Co., Erie Ave. & “D” St., Philadelphia 34, Pa 

Sperry & Co., D. R. Batavia, Tl 

Spraying Systems Co., 3201 Randolph St., Bellwood, Tll.. 

Sprout, Waldron & Co. .. Muncy, Pa 109- 111- 113 

a Steel Corp., 5001 Boyle Ave., Los Angeles 58, 
Calif. 

Star Tank and Filter Corp., 875 Edgewater Rd., New York 
59, N. Y. 

Steel and Tubes Div., Republic Steel Corp., Cleveland, 
ee 

Stoffel Seals Corporation Tuckahoe, N. Y 

Stokes Machine Co., F. J., Philadelphia 20, Pa 

Strahman Valves, Inc., 16 Hudson St., New York 13, 
a a C-2 

Startevent Mill Co., Park & Clayton Sts., Dorchester, Bos- 
OE te Ns 6 oi kd oes oben RS Lk eo abe a ws weal San 905 

Superior Electric Company, The, Bristol, Conn 

Superior Tube Co.,Norristown, P. 

Swenson Evaporator Co., Div. of Whiting Corp., 
Til. 


Div., 


Taller & Cooper, Inc., 75 Front St., Brooklyn 1, N. Y.....20 

Tank Car Div., General American Transportation Corp., 
135 S. La Salle St., Chicago 90, IIl.. 42 

Tank Storage Div., General American Transportation 
Corp., 135 South La Salle St., Chicago 90, Ill 

Taylor Instrument Cos., 95 Ames St., Rochester 1, N. Y.. 

Technicon Co., The, Chauncey, N. Y - 

Terriss Div., of Consolidated Siphon Supply Co., Inc., 22-24 
Wooster St., New York 13, N. ¥...................-. 244 

Thermo Electric Co., Inc., Saddle River Township, Rochelle 
Park Peek Glen, Wh. oo. oo Saks cess Ss C-156, C-158 

Thermo -Panel Div., Dean Products, Inc., 1042 Dean St., 
Brooklyn 38, N. 

Thermon Mfg. Co., 1017 Rosine St., Houston, Tex. .......S- 

Thomas Co., Arthur H., 230 So. 7th St., P. O. Box 779, 
Philadelphia 5, Pa 

Thomas Flexible Coupling Co., Warren, Pa 

Thropp Sons, Wm. R., Div. of J. M. Lehmann Co., 
New York Ave., Lyndhurst, N. 

Titanium Alloy Mfg. es National Lead Co., 111 Broad- 
way, New York 6, N. 

Toledo Porcelain Enamel Reel Co., 

Toledo Scale Co., Toledo 1, Ohio 

Tolhurst Centrifugals Div., American Machine and Metals, 
Inc., E. Moline, IIl.. es 

Torsion Balance Co., The, Clifton, N. x 

Tote System, Inc., Beatrice, Neb ao 

Tranter Mfg., Inc., Lansing 4, Mich...... 

Treadwell Construction Co., Midland, Pa 

Treen Box Co., Tioga and Memphis St., Philadelphia 34, 
Was.d.'s 

Trent, Inc., 
Pa. 


550 


Tri-Homo oe Salem, Mass.. eee 
Troy Engine & Machine Co., Troy, Pa.. 
Truscon Steel Co., Youngstown, Obie. ....:.......... 06-00 
Tube Turns, Div. ‘of National Cylinder Gas Co., Louisville 

Be A FEN ack s & o bein de Sich ote s Bae ba KW ate Sea 49 
_ Tube Turns Plastic, Inc., Louisville 1, Ky 

Turbo Mixer Div., General American Transportation Corp., 
380 Madison Ave., New York 17, N. Y 


Tyler Co., The W. S., 3615 Superior Ave., Cleveland 14, 


320 


Booth 
Name of Exhibitor No. 


U 


Uehling Instrument Co., 473 Getty Ave., Paterson, N. J....217 

Union Carbide and Carbon Corp., 30 East 42nd St., New 
York 17, N. Y 

Union Drawn Steel Div., 
Ohio 

Union Iron Works, Erie, Pa 

Union Steel Co 2150 Stanley Terrace, Union, N. J.. 

United Box & lake Co., 45 Wheeler Point Rd., New- 


Republie Steel Corp., Cleveland, 
4 


U. S. Electrical Motors, Inc., 200 East Slauson Ave., Los 
Angeles 54, Calif 


. United States Gasket Co., Camden 1, N. J 


United States Steel Corp., 525 William Penn P1., 
burgh 30, Pa 

United States Stoneware Co., The, 60 East 42nd St., New 
York 17, N. Y 10-12-14 


Van Nostrand Company, Inc., D., 120 Alexander St., Prince- 
a i rae Be oy Sa ae en week ashes 435 

Vanton Pump & Equipment Corp., Div. of Cooper Alloy 
Corp., 201 Sweetland Ave., Hillside, N. J. ... 

Velan Engineering Ltd., 6585 Jeanne Mance St., Montreal, 
a, wun ee ae Daas 209 


Victor Chemical Works, 155 North Wacker Drive, Chicago 
6, Til 
Vogt Machine Co., Henry, 10th & Ormsby Sts., Louisville 


Walker-Wallace Div., A. P. V. Co., 137 Arthur St., Buffalo 
Wall Colmonoy Corp., Stainless Processing Div., 19345 
John R 8t., Detroit Bi PR, ee ar atk as twig wee 339 
Wall-Derkiss, Inc., 575 5 Linden Ave. E., Linden, N. J. ....329 
Wall Gases, Inc., Bristol Pike, Morrisville, Bricks County, 
Pa. 
Wallace & Tiernan Inc., 25 Main St., Belleville, N. J.........6 
Walworth Co., 60 East 42nd St., New York or i FR 
Warren Electronics, Inc., Bound Brook, N. J.. 
Warren Steam Pump Co., Warren, Mass 
Watertown Div., The New York Air Brake Co., 
a Se SRA es ag ray sett 2k eee me ET: 333-335 
Watson-Stillman Fittings Div., H. K. Porter Co., P. 0. 
Me ly ME We Bak so os. bs eh R iawn been Weegee 722 
Welch Manufacturing Co., W. M., 1515 Sedgwick St., 
Chicago 10, Til 
Welding Fittings sents .» New Castle, Pa 
Welsbach Corp., The, 1500 Walnut St., Phildelphia 2, Pa.. 947 
Western Machinery Co., 760-766 Folsom St., San Fran- 
cisco 7, Calif. 
Westinghouse Electric Corp., Gateway Center, 401 Liberty 
Ave., P. O. Box 868, Pittsburgh 30, Pa 
Wheelabrator Corp., Mishawaka, Ind.. 
Whitehead Metal Products Co., 303 West 10th St., 
York 14, N. Y.. 
Whiting Corp., Swenson Evaporator Co. Div., Harvey, Ill.. 
Wiegand Co., Edwin L., 7500 Thomas Blvd., Pittsburgh | 


‘Ne w 


Wiggins Gasholder Div., General American Transportation 
Corp., 135 S. La Salle St., Chicago 90, Tll 2- 
Wiggins Vapor Seals Div., General American Transporta- 
tion Corp., 135 8. La Salle St., Chicago 90, Tll.. .42-44 
Williams Patent Crusher and Pulverizer Co., 2701-2703 
North Broadway, 8. Louis 6, 
Wolverine Tube Div. of Calumet & Hecla, Inc., 1850 Guard- 
ian Bldg., Detroit 26, Mich..... 642-644 
Worthington Corp.,, Harrison N, J........... 840-848 


Y 


Yarnall- Waring Co., Chestnut Hill, Philadelphia 18, Pa.. 

York Corp, York Pa... 

York Co., Otto H., 6 Central Ave., Ww. Orange, N. aa 
Young Radiator Co., Racine, Sa a Se C-162 
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There may be good news soon for the working girl who is exposed in the course of her 
job to corrosive materials. In the past she had to wear heavy protective garments— 
/ or else risk damage to her regular clothing. 


Now a new coating for nylon fabrics has been developed. It makes these light, attractive 
fabrics highly resistant—yet they retain their pleasing handle and drape. They also 
show unusual freedom from cracking or crazing when creased—even 

at very low temperatures. 





This remarkable, patented* film is produced by applying a composition of several organic 
chemicals, including an organic polyisocyanate and a polyester of Glycerine. 

The unique balance of properties that won such wide acceptance for Glycerine 

in the past continues to open new doors to chemical progress. In paints, foods, 
pharmaceuticals, packaging . . . for tomorrow’s surge of new specialties . . . in 
formulations and reactions yet unknown, nothing takes the place of Glycerine. 


* U. S. Patent No. 2,676,164 





\4 St \ 20-page booklet ¥ ie 4, 8-page booklet on we? 16-page booklet on 
wy CHECK AND SEND FOR TECHNICAL DATA . A on Glycerine for ~~ “Eederal Specifica- = Glycerine properties 


product conditioning m j tions for Glycerine”’ and applications 
For your free copy of any or all of these booklets write: GLYCERINE PRODUCERS’ ASSOCIATION +» 295 Madison Ave., New York 17,N.Y. 
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ABRASIVES 
Aluminum Co. of America...... 233-235 
Dicalite Div., Great Lakes Carbon 
ee ee rr 306-308 
Johns-Manville Sales Corp. .........! 508 
IE ID Sob se oss SO be SPAN we 906 


Wheelabrator Corp. 

ABSORBERS 
Ace Glass Inc. .... ace 
Black, Sivalls & Bryson, i... re 
Blaw-Knox Sat atetie pa eee eee’ 103 


Chemical and Industrial Corp., The .S-27 


Falls Industries, Inc. ............ iat 
General Ceramics Corp..............37 
Johns Manville Sales Corp. ........508 
ae ees 7 
Minerals & Chemicals Corp. of 
INE eh caine ane beckk< secon 807 


Patterson Foundry & Machine Co. . .331 


Peabody Engineering Corp. . C-116 

Podbielniak, Inc. ...... isa 

Standard Steel SMR. disas 254 

Treadwell Construction Co..........729 

United States Stoneware Co., 
MEE rks 5 oar OKs ee Cee ak ee 

ACIDIFIERS 
DIYS oe eas ote species os .534 
ACID PLANTS 
General Ceramics Corp.............37 
SON GG oss acios scene ces e eee 534 
ACIDS 


Chemical & Industrial Corp., The ..S-27 


Emery Industries, Inc. ............ 718 
Quaker Oats Co., The ..............65 
Victor Chemical Works............ 650 
Wallace & Tiernan Inc............... 6 


ACID RESISTING MATERIALS 
Allegheny Ludlum Steel Corp. ......28 


Alloy Steel Products Co. ............ 35 
Amersil Co., Inc....... C-17, C-19, C-21 
RISD pees OOO... sos ss cea wccsban 913 
Aluminum Co. of America...... 233-235 
Atlas Mineral Products Co., The 415-417 
OE OO Sos cay ar ces bie oe 103 
. ff  «. ee 602 
Delaware Barrel & Drum Co. ...... C-25 
ee Mi he oe as sae 58-59 
Durock Corp. .......... C-153 
Wale tniusttios, Tac. ...........:.. 37 
PS WR ce es acces +. a 419 
General Alloys Co. ............... 748 
General American Transportation 

WS tts wan coe koa 42-44 
General Ceramics Corp.............. 37 
General Lead Construction Corp. ...C-27 
Glascote Products, Inc., Subsidiary 

of A. 0. Smith Corp. ............ 106 
SER reer ae | 
Haynes Stellite Co., Div. of Union 

Carbide and Carbon Corp. ........ 350 


Heil Process Equipment Corp.. .622-624 
Industrial Filter & Pump Mfg. Co..51-53 
Industrial Steels Inc. .............. 726 


International Nickel Co. Inc., The ..507 

Johns Manville Sales Corp. ..508 

Knapp Mills, Inc. and Andrews- 
Knapp Construction Co., Inc. .....19 
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Compiled from information supplied to International Exposition Co. 


 CNOO Te ike oa bas 7 

Laboratory Furniture Co. .... 

Lapp Insulator Co., Process Equip- 
ment Div. 

Lead Lined Iron Pipe Co........... 210 


Metalab Equipment Co., Div. of 
a ee Aer rere ere oem 

ene Ae ey EO eae 8-32 

National Carbon Co., Div of Union 
Carbide and Carbon Corp. ........350 


National Lead Co.......... 702-706-708 
Pla-Tank, Inc., Div. of The Chemical 


NG Malice sb EONS km 5 oh os 35 hse -120 
Queleor, Inc. ... pas ar 2. een 
Rem-Cru Titanium, ies oo 433 
Research Controls .............. C-134 
OS ee 
Saran Lined Pipe Co.............. 343 
Sauereisen Cements Co............ 8-26 
Treadwell Construction Co. ........ 729 
United States Gasket Co........... 740 
United States Stoneware Co. ..10-12-14 

ADHESIVES 
Insul-Mastic Corp. of America...... 444 
Johns-Manville Corp. ............ 508 
Sauereisen Cements Co............ S-26 
United States Stoneware Co. ..10-12-14 

AGITATORS 
Alsop Engineering Corp. ..........110 
American Instruments Co. ........ 736 
American Well Works, The ......C-160 
Autoclave Engineers Sales Corp. ....434 
I ENG seca pik, s/s ee Vain 103 
RI I os 6 weno 4 ori C-155 
Cleveland Mixer Co., The.......... 825 
RR, Se IS eo ik6 dS wee 301 
Day Co. The J. MH. ............ 921-025 
SN Ts IO ko og kde s/n wo a's C-139 
Ertel Engineering Corp. . .614 


General American Transportation 
I 5 oa cee brs a ke aiden s wows 42-44 

General Ceramics Corp.............. 37 

Glascote Products, Inc., Subsidiary 


ee ee" ar eee 106 
Ns We sis oa ctw. 6 2B 
NN 8 Feta ons a, vin Siniavetes 4 
SR ere rear e 534 
Hockmeyer & Co., Herman ........ C-61 
International Engineering, Inc. ..C-114 
Kinetic Dispersion Corp. C-118 
Knapp Mills, Inc. and Andrews- 

Knapp Construction Co. ..........19 
ee eee C- 154 
L. 0. Koven & Brother, Inc......... 834 
Mixing Equipment Co. ............ 800 
Neumann & Weaver, Inc. ........ C-169 
New Brunswick Scientific Co. . .626 


New England Tank & Tower Co ....! 52 
Patterson Foundry & Machine Co. . .331 


Patterson-Kelly Co., The ...... 739-831 
Perry Products Co. .. 2.0... cccs sees 437 
Philadelphia Gear Works, Inc....... 33 
Pressure Products Industries, Inc. . .C-37 
Read Standard Corp. .............. 608 
Ross & Son Co., Charles ............ 447 


Sprout, Waldron & Co., Inc. 
109-111-113 


Star Tank & Filter Corp. .... .129 
Terriss Div., Consolidated Siphon 
aera cre ee 2 


AIR CONDITIONING APPARATUS 


American Instrument Co. ..........7 
Barneby-Cheney Co. 


25th EXPOSITION OF CHEMICAL INDUSTRIES 


Product Directory of Exhibitors 


CHEMICAL ENGINEERING ADVERTISERS LISTED IN BOLD FACE TYPE 


Minneapolis-Honeywell Regulator Co., 
RS ae ae 531 
Niagara Blower Co................ 
RT IOI. om. 5 bcc vs us cree RePee 
Patterson-Kelly Co., The ......739-831 
Research Controls ’ 


York Corp., Industrial | ee ae 
Young Radiator Co.............. C-162 
Westinghouse Electric Corp......... 60 


ALCOHOL 


Atlas Powder Co., Chemical Div. 
302-304 & 401 


Se LS Se ee ee 65 


Wallace & Tiernan eee sateen 6 
ALLOYS, FERROUS 
Alleghany Ludlum Steel Corp. ......28 
Alloy Steel Products Co. ............35 
ee a are 231 
2 Dt are . « 432 
Cooper Alloy Corp. ; . .602 
Duriron Co., The ................58-59 


General Alloys oe .748 
Haynes Stellite Co., Div. ‘of Union 


Carbide and Carbon Corp. . 350 
Industrial Steels, Inc. .726 
gt SS Se aren rsa 8-32 
Republic Steel Corp. ........... 535-539 
United States Steel Corp., Central 

Up rr ye i 518-522 
Wall Colmonoy Corp., Stainless 

Be: | Sera nae oy oF ae 339 

ALLOYS, NON-FERROUS 
Aluminum Co. of America...... 233-235 
ED: SE, IRs oc 5a v'scicsneua ee 913 
Callery Chemical Co. .............. C-59 
Baker & Co. ..... .C-17, C-19, C-21 
Bishop & Co., J. Platinum Works. . .809 
a eee ae 58-59 
General Alloys re ee i 
Haynes Stellite Co., Div. of Union 

Carbide and Carbon i Se ee 350 
International Nickel Co., The ...... 507 
Knapp Mills, Inc. and Andrews- 

Knapp Construction Co............ 19 
0S Se Sen re ere 8-32 
National Lead Co.......... 702-706-708 
Rem-Cru Titanium, Inc............. 433 
Reynolds Metals Co. .............. 436 
Wall Colmonoy Corp., Stainless 

IN Is. ois a 5 SR ck ee 339 

ANALYZERS 
ey TRE 8. 6 30 
BT EIS «ncn s bes C-17, C-19, C-21 
Beckman, Inc., Arnold 0. ..........643 
Cambridge Instrument Co. ......... 926 
Davis Instruments, Div. of Davis 

Emergency Equipment Co. ......939 
Laboratory Equipment Corp. ....C-124 
Listre-Becker Plant, Beckman In- 

ee SS Ser eee 836 
Mine Safety Appliances Co. ...... C-34 


Minneapolis-Honeywell Regulator Co., 
Industrial Div. 531 

a eee rrr 73 

Perkin-Elmer Corp., The . 


Se err er 601 
Sharples Corp., The ..............C-29 
Taller & Cooper, Inc. ........ . 206 
ee ee ¢ rare C-32 


No responsibility assumed for errors or ommissions. 
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__CUT PIPING COSTS 





Schedule 5-10 and Tube O.D. 


STAINLESS STEEL 
INDUSTRIAL FITTINGS 





ri 


eda 


TRI-CLAMP 


MOLDED GASKET FLANGED FERRULE 
(Hycar, Teflon or 


Polyethylene) 


FLANGED FERRULE 






Simple Rugged Construction Assures 
Fast Positive Leak-Tight Joints 






| RETAINER SECTIONS grip 4. “T" LATCH assembly easily 

flanged ferrules securely, assures snaps into position in Coupler (6) 

proper alignment. and is held in position by tightening 
nut (5). 






a TENSION BAND equalizes pres- 
sure around joint, holds clamp in 
position for quick connection. 


3. TRUNNION is of simple de- es COUPLER SEAT, holds Latch se- 
sign, provides fast locking and un- curely in place to complete positive, 
locking action. leak-tight joint. 


5. TENSION NUT, easily tightened 
with ordinary hex wrench. 








aie As illustrated, the TRI-CLAMP Joint consists of a 
flange type ferrule—a special precision molded gasket 





Tri-Clamp Industrial Type Stainless Steel Fittings are available 
in all standard types, in sizes from 1” through 12”. Fittings are 
fabricated from type 304 and 316 stainless steel, and sizes 
through 4” are annealed, pickled and passivated. 









‘in the new Bulletin 1055. Send 
for your copy now. 





Ss Send for NEW Bulletin . . . 


; ,Complete details on TRI-CLAMP Industrial 
sType Stainless Steel Fittings are covered 


SEE THE TRI-CLOVER EXHIBIT—1955 CHEMICAL SHOW—BOOTH 26 


which fits into the grooved ferrule lip—and the TRI-CLAMP 
itself, which is composed of a specially fabricated spring clamp 
which grips the ferrule edges, and a simple, bolt-type coupler 
assembly firmly secured to the clamp ring .. . always in position 
for instant assembly or disassembly. 

All that is necessary for installation is to attach the ferrules 
to stainless steel tubing or pipe, insert gasket into position, 
slip TRI-CLAMP over ferrules and gasket and tighten into 
closed position—to produce a positive, leak-tight joint. 

TRI-CLAMP Stainless Steel Fittings offer an entirely new 
concept of fitting design and fabrication, offering much greater 
speed and ease of installation, together with appreciable savings 
in original investment cost, and longer trouble-free life for 
many types of corrosion-resistant liquid conveying line service. 

See your nearest Tri-Clover distributor, or write: 


LADISH CO. 


Tri-Clauer Division 


Kenosha Wisconsin 








TRI-CLOVER 





EXPORT DEPT., 8 So. Michigan Ave., Chicago 3, U.S.A, 












Directory, cont. . . 


ANODES 


233-235 
, C-19, C-21 
i ie * Piatinum Works... . 809 
Duriron Co., “The 
Electrode Div., 
Corp. 
General Lead Construction Corp . 
Heil Process Equipment Corp.. 622- 624 
Knapp Mills, Inc. and Andrews- 
Knapp Construction Co. .......... 19 
Lead Lined Iron Pipe Co 
National Carbon Co., Div. of Union 
Carbide and Carbon Oe... 350 
National Lead Co. 702-706-708 
United States Stoneware Co., The 
10-12-14 


ASBESTOS 


Ertel Engineering Corp. 

Hercules Filter Corp. .... 
Johns-Manville Sales Corp. 
Mine Safety Appliances Co. 


AUTOCLAVES 


Aetna Scientifie Co. ‘ 
American Instrument Co. 
Autoclave Engineers, Inc. .... 
Bartlett & Snow Co., The C. 0. 
Blaw-Knox Co. 
Enzinger Div., The Duriron Co. 
Glasscote Products, Inc., Subsidiary 
of A. 0. Smith Corp. 
High Pressure Equipment Co. ..... 
Knapp Mills, Inc. and Andrews- 
Knapp Construction Co., Ine. ......19 
E. Machlett & Son : 
Patterson- -Kelley ae 739- 831 
Precision Scientific Co. 
Pressure Products Industries, Ine. 
Patterson Foundry & Machine Co. 
Standard Steel Corp. ...... 
Star Tank & Filter Corp. 
Treadwell Construction Co.. 
Trent, Ine. 


Welch Mfg. Co., W. M. . 


AUTOMATIC TEMPERATURE 
CONTROL 


American Instrument Co. ....... 

Bailey Meter Co. 

om Oe sock 2, . 639 

Control Engineering Corp. . . 118-122 

Electric Hotpack Co. Inc., The ...... 933 

Fenwal, Inc. ..... FE ee, 

Foster Engineering Disses 208 

Foxboro Co., The . 139 

Leslie Co. 

Minneapolis- 1g fala ceadiag ta Co., 
Industrial Div. ; ; 

Niagara Blower Co. 

Precision Scientific Co. ..... 

Research Controls 

Sarco Co. 

Scientific Development Co 

Taylor Instrument Cos. ............36 

Thermo Electric Co., Inc... . .C-156-C-158 


BAGS 


Bemis Bro. Bag Co. .. : 
Continental Can Co. .......... 

Eimco Corp., The 

Fulton Bag & Cotton Mills ........8% 


BALANCES & WEIGHTS 


American Instrument Co. .......... 736 
Briskinan & Co, ©. A. .... cece: - C-36 
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Mettler Instrument Corp. 

New York Laboratory Supply Co., 
Ine. C-4 

Torsion Balance Co., The 


We Me 00... BE. seen cen 


BARRELS, DRUMS & KEGS 


Aluminum Co. of America..... 233-235 

Associated Cooperage Industries of 
America, Inc., The 

Continental Can Co. 

Delaware Barrel & Drum Co. 

Greif Bros. Cooperage Corp., The 

Pressed Steel Tank Co. ............ 714 

Republic Steel Corp. ...... . 535-539 

Reynolds Metals Co. .............. 436 

Terriss Div., Consolidated Siphon 
Supply Co. 


United States Steel Products. . 518-522 


BASKETS, DIPPING 


American Agile Corp. 
Cambridge Wire Cloth Co. 
General Alloys Co. Pints «Fates 
General Ceramics Corp... SPREE Sy | 
PN ial vas os ans vean ee 
L. 0. Koven & Brother, Inc.......... 834 
Luzerne Rubber Co., The ..........409 
Newark Wire Cloth Co. ..........334 
RENE COR, WN Ws Whe oc bien as seasee o 46 
United States Stoneware Co., The 
10-12-14 


BEARINGS 


Aluminum Co. of America..... 
Ampce Metal, Inc.. 
Bartlett & Snow Co.. 
Chain Belt Co. Pict 
Doré Co., John L.... 
Haynes Stellite Co. Div. of Union 
Carbide and Carbon ae anes 350 
Link Belt Co. ... see 
National Lead Co.. _ 702-706-708 
Westinghouse Electric Corp. so 3 Re 60 


233-235 


The C. 


BELTS 


Allis-Chalmers Mfg. Co. ............934 
Cambridge Wire Cloth Co. .......... 214 
Chain Belt Co. *. 
Hewitt-Robins Ine 

Mine Safety Appliances Co. ........ 


BLAST EQUIPMENT—SAND 


MW Protective Coatings Div., Metal- 
weld, Inc. ... 

Pangborn Corp. . : 

Sly Manufacturing Co., WEARS enc 

Wheelabrator Corp. .............. 133 


BLOWERS 


eT 
Eclipse Fuel Engineering Co.. 
International Engineering, Inc. .... 
oe sae nerig MURS oo 4 oy sae seme 918 
Laboratroy Furniture Co., Inc. .414 
Mine Safety Appliances Co. ........ -C-34 
Niagara Blower Co. % j .600 
Reed Standard Corp. ... .608 
Sprout, Waldron & Co., Inc.. 109-111-113 


BOILERS 
Brown Fintube Co. ................ 948 


Eclipse Fuel Engineering Co 

International Boiler Works 
The 

Vogt Machine Co., Henry 


BOILER COVERING & INSULATION 
Johns-Manville Sales Corp. ........508 


BOLTING CLOTH 


Great Western Mfg. Co.........741-743 
Newark Wire Cloth Co. 334 
Productive er siti esses <2 207 
Tyler Co., The W. S. File 5 46 


BOTTLING MACHINERY 


Pneumatic Scale Corp., Ltd. 

Popper & Son, Inc. 

Terriss Division, Consolidated Siphon 
Supply Co. 


BRICK—ACID PROOF 


Amersil Co., Ine C-17, C-19, C-21 
Filtros, Inc. . 419 
General Ceramics Corp... 
Harbison-Walker Refractories Co. .. 
SS er eee .534 
ee SS eee Sra a eee 7 
National Carbon Co., Div. of Union 
Carbide & Carbon GR vn ss 350 
Patterson Foundry & Machine Co., 
The 
United States Stoneware Co., The 
10-12-14 


BRICK—INSULATING 


C-17, C-19, C-21 
General Lead Construction Corp ....C-27 
Harbison-Walker Refractories Co. ..917 
Johns-Manville Sales Corp. ........508 


Amersil Co., Inc 


BRICK—REFRACTORY 


Aluminum Co. of America...... 233-235 
Amersil Co., Inc.......C-17, C-19, C-21 
Harbison-Walker Refractories Co. ..917 
Johns Manville Sales Corp. .........! 508 
National Carbon Co., Div. of Union 
Carbide & Carbon Corp Kkes sexiness 350 


BRIQUETTING & TABLET MAKING 
MACHINERY 


BO Se SE SS ear anes 

Colton Co., Arthur ..... 

Simpson Mix-Muller Div., ‘National 
eo ee. 232 

Sprout, Waldron & Co., Inc. . 109-111-113 

Stokes Machine Co., F. 5 ee ..910 


BUCKETS, ELEVATOR 


BIF Industries, Inc. .. 

Bartlett & Snow Co., The ci, &. 

Beaumont Birch Co..............0- 445 

Chain Belt Co. ... : 

Great Western Mfg. Co.. 

Hewitt-Robins Inc. ............... C-14 

Jetizey Mfg. Co., The ....225....5 201 

Link Belt Co. Bt ee 

Read Standard Corp. 

Sprout, Waldron & Co., Inc. .109-111- 

Terriss Division, C oneoiid ated a 
Supply Co. : 


BUILDING MATERIALS 


Ackerman, Harold P. 
Armco Steel Corp. 
Jehns-Manville Sales Corp. 
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. gchering «x 


HIGHER CONCENTRATION * LOWE 


Schering Corporation, manufacturer of 
fine pharmaceuticals in Bloomfield, N. J., 
has concluded 8 months of favorable ex- 
perience with the Turba-Film® Evapora- 
tor. Typical of numerous operations is 
the evaporation of chloroform from solu- 
tion during a feed-to-product reduction 
of approximately 35 to 1 and 15 to 1 on 
successive passes (total reduction over 
500 to 1). 


- Evaporation is done atmospherically at 

ie BiG temperatures below 100°C. The small 

-. amount of material in process at any given 

moment minimizes the hazards of han- 
dling a highly heat-sensitive product. 


Per ee 


ee ee 


oe. 


What was once a batch operation is now 
: semi-continuous ...and the Turba-Film 
A ; a Evaporator occupies only a tenth of the 
he . space required for batch operation! 
Schering is multiplying its Turba-Film 
Evaporator capacity by the addition of 
. , # fe a No. 6 Turba-Film unit of 5000-gallons- 

on per-hour capacity. 





A This is another example of Turba- Film 
= gh e Evaporator’s capacity to expedite proc- 
1 ee fd a essing. Literature is available on request. 
‘ te as Pi Write us concerning your product or 
~ process, and arrangements for tests on 
* i our pilot plant. 























Rodney Hunt Turba-Film Evaporator in use at Schering 
Corporation, Union, N. J., for various extractive processes. 
Evaporating capacity of this No. 4 unit is 1,200 pounds 
of water per hour. Schering will presently add a No. 6 
unit of 4 times greater capacity. Workman is testing sample 
of ‘’Meticorten’’, a new Schering drug, discharging into 
the concentrate cooler. 


31 VALE STREET, ORANGE, MASSACHUSETTS, U.S.A. 
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Directory, cont. . . 


Reynolds Metals Co. ..............4! 


BURNERS 


Bethlehem Apparatus Co. 
Carlisle pan Eerasrs 
Eclipse Fuel 


Precision Scientific Co. 
Selas Corp. of America .............. 62 
Welch Manufacturing Co., W. M. ...C-42 


CABINETS—FILING, CHEMICAL, 
LABORATORY 


Alberene Stone Corp. of yes .. -633 
Blickman, Inc., S. .. ar 407 
Duralab Equipment Corp. aks C-57 
Hamilton Mfg. Co. .............. C-161 
Kewaunee Mfg. Co 
Kontes Glass Co. . 
Laboratory Furniture Co. 
Metalab "Tasctoennet Co., 

vo cn, RO ere 901 
Scientific Glass Apparatus Co. ......54 
Sheldon Equipment Co., E. H. ......136 


CALCINERS 


American Gas Furnace Co....... 

Amersil Co., 

Bartlett & Snow Co., 

Blaw-Knox Co. 

Bowen Engineering, Inc 

Dorr-Oliver Inc. 

General American Transportation 
Corp. 

Koven & Brother, Inc., L. 0 

Nichols —s & Research 
UG x eu 


The c. 8) 


CALORIMETERS 


New York Laboratory ipo Co. ..C-41 
Precision Scientific Co. .. . .67 


CANS 


Continiel: Gee Oe: 2cs ss |. dec 29 
Koven & Brother, Inc., L. 0......... 834 
TES oF C-38 
Terriss Div., Consolidated Siphon 

i ee ey eee 


CARBON 


Atlas Powder Co., Chemical Div. 
302-304-401 
Barneby-Cheney Co. ................ 17 
Falls Industries, Inc. 
A ere” 419 
General Ceramics Corp 
“— Lakes Carbon Co., Electrode 
v. 

National Carbon Co., Div. of Union 

Carbide and Carbon Corp. ....... 350 


CARBOY TILTERS 


United Box & Lumber Co........ S-106 


CARS, TANK 
— American Transportation 


Saeme. Mills, Inc. and Andrews- 
Knapp Construction Co. .......... 19 

MW Protective Coatings Div., Metal- 
SEE EE, Sve oily Sede vive co caw obe 240 


326 


CASTINGS 


Ampco Metal, Inc 

Allegheny Ludlum Steel en 

Chain Belt Co. ...... 

Cooper Alloy Corp. . 

Duriron Co., The ... 

General Alloys Co. 

American Transportation 
42 


General 


eee Stellite Co., Div. of Union 
Carbide and Carbon Corp. ..... 

Industrial Steels, Inc. 

International Nickel Co., The 

Lebanon Steel Foundry ............ q 

8 See 

National Lead Co. ........ 702, 706, 708 

Westinghouse Electric Corp. ........60 


CATALYSTS 


Aluminum Co. of America... .. .233-235 
Daher O:Oe.. ..b0 sss iss C-17, C-19, C-21 
Bishop & Co., Platinum Works, J. ..809 
Catalytic Combustion Corp. ...... 
Filtros, Ine. 
Hanovia Chemical & Manufacturing 
0 RE C-17, C-19, 
Girdler Co., The Catalyst Dept. of 
the Gas Processes Div., of the 
National Cylinder Gas Co. ........ 45 


CAUSTIC POTS 


Deereen: OR 2 ee. see 103 
Treadwell Construction Co.........729 


CEMENT 


Aluminum Co. of America..... 233-235 
Atlas Mineral Products Co., The 
415-417 
bb, age SEE e an eRe a rey ae 1g Obs C-153 
Harbison-Walker Refractories Co. ..917 
a Bln: Te Se Te Oe eee 
Tohns-Manville Sales satin cs Wg 5 
Knight, Maurice A. ..... ae ye 
Sauereisen Cements Co 
United States Stoneware Co., The 
10-12-14 


CENTRIFUGALS 


American Instrument Co. ..........736 

American Tool & Machine Co. .. 826 

ey ee re 913 

Blaw-Knox Co. Saas 

Baker-Perkins, Inc. 

DisG: Machine Ge. ...........5% SI. “325 

Centrico, Ine. .731 

De Laval Separator Co., The....... “C-16 

Fletcher Works, Inc. y : .102 

General Ceramics Corp..............37 

Heyl & Patterson, Inc. 

Luzerne Rubber Co., The 

E. Machlett & Son 

Merco Centrifugal Co. ................ 2 

Mission Mfg. Co - 

Mission Manufacturing Co., Centrif- 
ugal Pump Div. C- 

New York Laboratory Supply Co., 
Ine. C-41 

Podbielniak, Ine. 

Precision Scientific Co. ...... 

Scientific Glass Apparatus Co. 

Sharples Corp., The ...... 

Tolhurst Centrifugals Div., American 
Machine & Metals, Inc. . 802-906 

York Corp., Industrial Div. ........ 402 


CERAMICS 


Aluminum Co. of America..... 
Filtros Inc. 

General Ceramics Corp... 
Great Western Mfg. Co 


. 233-235 


ee Aerie nice 7 
Lapp Insulator Co., Process Equip- 
ment Div. 
United States Stoneware Co., The 
10-12-14 


CHEMICAL PLANT EQUIPMENT 


Allis-Chalmers Mfg. Co. ...........9 
Alloy Steel Products Co. 
American Instrument Co. : 
American Plant Equipment Co. ....S8-65 
American Tool & Machine Co. ......826 
Amersil Co., T C-17, C-19, C-21 
ae 913 
Artisan Metal Products, Inc. ......318 
Autoclave Engineers, Inc. ..... 
BIF Industries, Inc. 
Baird Associates, Ine 
Baker-Perkins, Inc. .... 
EES ee ee 
Barnebey-Cheney Co. 
Bartlett & Snow Co., The C. O. .... 
Beaumont Birch Co............... 445 
Beckman Div. Beckman Instruments, 
Tne. 
Blaw-Knox Co. 
NS ee oe 
Callery Chemical Co. 
Carrier Conveyor Corp. 
Carver, Inc., Fred S. ne tale 
RA en ele Slee tt Wi Ws Saas 6 6 S- 68 
Chemical & Industrial Corp., The . S-27 
Chemicolloid Laboratories, Inc. ......22 
Cleveland Mixer Co., 
Commercial Filters Corp. 
Corning Glass Works 
Day Co., The J. H. i 
Delware Barrel & Dru um Co., ‘Ine. hg 
Dorr-Oliver Inc. ...............513-517 
Downington Iron Works Div., 
Pressed Steel Tank Co. .......... 714 
Duriron Co., The ..... DER RS 
Electric Hot pack Co., The ..... 
Enzinger Div., The Duriron Co. 
Ertel Engineering RS ee oe 
Eimco Corp., The 
Falls Industries, Inc. .. wea 
Fitzpatrick Co., The W. z. a 
General American Transportatio 
I Sti. is ec areaiy safe eee t « 42-44 
General Ceramics Corp..............37 
General Lead Construction Corp. ...C-27 
Girdler Co., The, Votator Div., Div. 
of the National Cylinder Gas Co. ..47 
Glascote Products, Inc., Subsidiary 
of the A. 0. Smith Corp. .......... 10K 
Great Western Mfg. Co 
Grip-Strut Div., The Globe Co.. .735-737 
Gross Co. F. R. ed .C-137 
Gump Co. B. F. Sen... ae 
Hart-Carter Co............. .C-18 
Haveg Corp. Bea a co, RS 
Haynes Stellite Co., Div. of Union 
Carbide & Carbon Corp 
Heil Process Equipment Corp.. 
Heyl & Patterson. Inc. ....... 
Hockmever & Co. Herman 
Hunt Machine Co. Rodney.......... 821 
Industrial Filter & Pump Mfg. Co. 51-53 
International Engineering, Inc. ....C-114 
Jeffrey Manufacturing Co., The ....201 
Jerguson Gage & Valve Co. ......C-132 
Knapp Mills, Ine. and Andrews- 
Knapp Construction Co. ..........1§ 
Ee Se ere 7 
Laboratory Furniture Co. ..... 
Lapp Insulator Co., Process Equip- 
OS NSE eee i aoa Fas 814 
Lawrence Pumps, Inc. ........320-322 
Lead Lined Iron Pipe Co 
Leeds & Northrup Co. .............. 734 
Lehmann Company, Inc., J. M. ....C-43 
eis a ina Ka (a a5 64 hae 532 
Liston-Becker Plant, Beckman In- 
struments, Inc. 
Luzerne Rubber Co., 


. 622-624 
... 2268 
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Ve ve ws : PEATE ‘eauujprment for years 
xd were still Finding places where it pays offL 


: * $ ; @ Many users of “Karbate” brand impervious 
| graphite process equipment originally in- 


stalled it where nothing else would work — 
then went on to extend its use to other, less 
severe, process-unit locations. A job doesn’t 
have to be a major headache for “Karbate” 
equipment to pay off. Wherever corrosive 
conditions exist, consider “Karbate” im- 
pervious graphite and ‘‘National” carbon and 
graphite. You'll be pleased with the econo- 
mies they offer. 











{1© PAY-OFF FEATURES 
OF “KARBATE” [MPERVIOUS 
GRAPHITE PROCESS EQUIPMENT: 


@ Low first cost 

@ Extended low maintenance 
@ Corrosion resistance 

@ Immunity to thermal shock 
@ No metallic contamination 
@ High thermal conductivity 


@ Workability — readily fabricated and 
serviced in the field 


@ Sturdy, durable constructions 
@ Standard stock units 


@ Complete technical service 


Manufactured only by 
NATIONAL CARBON COMPANY 


The term “'Karbate” is a registered trade-mark of 
Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N.Y. 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
Los Angeles, New York, Pittsburgh, San Francisco 


IN CANADA: Union Carbide Canada Limited. Toronto 














Pumps— Pipe and Fittings— Heat Exchangers— (= —S P Cascade Coolers— 
Catalog Section Catalog Section Catalog Sections ——Sj,_—sCCatalog Section 
$-7250 | S-7000 $-6740 and S-6840 Shh $-6820 
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Directory, cont. . . 


Miller & Son, Inc. Franklon P., 
Supreme Crusher Div. ....S-31, C- 117 
Mine Safety Appliances Co. ........ C-34 
Misco Fabricators, Inc. ............ 723 
ae Mfg. Co., Centrifugal Pump 
Cc 


Mixing Equipment Co. 
PY SR iiss hi, « <icadl 8-32 
National Carbon Co., Div. of Union 
Carbide and Carbon Corp. 
National Drying Machinery 
The - 
New England Tank & Tower Co. ....52 
Niagara Filter Div., American Ma- 
chine & Metals, Inc. ........ 802-806 
Patterson Foundry & Machine Co., 
The vid Sie. wate 
Patterson-Kelly Co., The ......739-831 
Peabody Engineering Corp. ...... C-116 
Perkin-Elmer Corp., The . 
Perry Products Co. ............ 
Pfaudler Co., The ...... 
Podbielniak, Inc. 
Pulverizing Machine Div., 
Disintegrating Co. ....... 
Proctor & Schwartz, Inc. 
Rem-Cru Titanium, Inc... 
Research Controls .... 
Rockwell Manufacturing Co... 
Ross & Son Co., 5 ee LE . 5s 
Sperry & Co., D.R 
Sprout, Waldron & Co., ‘Inc 
Star Tank & Filter Corp. 
Stokes Machine Co. F. J. 
Sturtevant Mill Co...... 
— Div., Consolidated 
Supply ee 3 
Thermo- -Panel Div., “Dean Products, 
nc. 
Thropp & Sons, Wm R., Div. of J. M. 
Lehmann Co. oe 
Tolhurst Centrifugals Div., American 
Machine & Metals, Inc. ....... 802-806 
Tri-Homo Corp. . : 
Treadwell Construction Co.. 
Tyler Co., The W. S. 
United States Stonewares Co., The 
10-12-14 
Vogt Machine Co., Henry ...... 56 
Walker-Wallace Div., A.P.V. Co. ‘Ine. 543 
Welding Fittings Corp. vee erry 4 
Whiting Corp., Swenson Evaporator 
Co. Div. ... .932 
Westinghouse Electric Corp. . one 


Metals 


109-111- 
Siphon 


.C-43 


CHEMICAL STONEWARE—ACID 
PROOF 


Delaware Barrel & Drum Co. 

Durock Corp. .... 

General Ceramics Corp.. ja 

Johns-Manville Sales Corp. cian 

Knight, Maurice A. ee ee 

Laboratory Furniture Co. 

Metalab Equipment Co., 
Norbute Corp. 

United States Stoneware Co., The 

10-12 & 14 


Div. 


CHEMICALS, INDUSTRIAL 


Ansul Chemical Co. . 52 

Atlas Powder Co., Chemicals Div. 
302-304 & 401 

Bishop & Co., Platinum Works, J. . . 805 

Callery Chemical Co. .............. C-59 

Carborundum Metals Co., The, Div. 

of The Carborundum Co 
Emery Industries, Ine. 


702-706-708 
Oronite Chemical Co. ............. C-23 
Quaker Oates Co., The ..............65 


328 


Republic Steel Corp. . . .535-539 
Reynolds Metals Co. .............. 436 
Victor Chemical Works 
Wallace & Tiernan Inc. .............. 


CHEMICALS, LABORATORY 


Ansul Chemical Co. .............. 521 
Bishop & Co., Platinum Works, J. ..809 
Carborundum Metals Co., Inc., The 
Div of The Carborundum Co 
EM es caw dcareiie's diss aici C-164 
Machlett & Son, E 
Minerals & Chemicals 
America 
Scientific Glass Apparatus Co. ...... 
auomeas ©o., Arthur H. ......5....%. 16 
Victor Chemical Works 
Welch Mfg. Co., W. M. .:......... 


Corp. 


CHEMICALS, PHARMACEUTICAL 


Ansul Chemical Co. .. 21 
Atlas Powder Co., Chemical Div. 

302-304 & 401 
Bishop & Co., J., Platinum Works. .809 
Callery Chemical Co. .............- C-59 
Carborundum Metals Co., Inc........ 
Victor Chemical Works............ 
Wallace & Tiernan Inc..... 


CHEMISTS 


Sadtler & Son, Inc., Samuel P. ...C 


CHLORINATORS 


BIF Industries, Inc. 
Blaw-Knox Co. ... 
Fischer & Porter Co.. 
Haveg Corp.. : ie 
Knapp Mills, Inc. and Andrews- 
Knapp Construction Co., Inc. ......1f 
Koven & Brother, Inc., L. 0 
Patterson-Kelly Co., The 
Research Controls 
Terriss Div., Consolidate d 
Supply Co., Ine. ea 
Wallace & Tiernan Inc.. 


"Syphon 


CLARIFIERS 


Alsop Engineering Corp. .......... 

American Tool’& Machine Co. ...... 

American Water Softener Co. ......5 

American Well Works, The 

Atlas Powder Co., Chemicals Div. 
302-304 & 401 

Centrico, Inc. a 

Chain Belt Co. ... Bate 

Cleveland Mixer Co., The. 

Croll-Reynolds Engineering Co., Inc. 


De Laval Separator Co., The 
Dicalite Division, Great Lakes Car- 
RR Nees: 306-308 
Dorr-Oliver Inc. ......... .513-517 
Hardinge Company. SRS 4 
Heyl & Patterson, Inc. ............. 226 
Hungerford & Terry, Inc 
Illinois Water Treatment Co. 
Johns-Manville Sales Corp. ......... 508 
Merco Centrifugal Co. .............. 2 
Permutit Co., The 
Podbielniak, Inc. 
Sharples Corp., The 
Terriss Div., Consolidated 
Supply Co. 


Siphon 
2 


CLASSIFIERS 


Bird Machine Co. .....:....... 321-325 
EOD... oPancea dll sss vane 103 
| eee 513-517 


Hardinge Co. .... 

Heyl & Patterson, ‘Inc. 

International Engineering Inc. .... 

se | gS RA re tes eee 532 

Merco Centrifugal Co. ............... 2 

Nichols Engineering & Research 
Corp. 6 

Prater Pulverizer Co. 

Sharples Corp. 

Sprout, Waldron & Co., Inc.. 

Sturtevant Mill Co 

Tolhurst Centrifugals Div., American 
Machine & Metals, Inc. §02-806 

Western Machinery Co. ........... C-63 


.109-111- 113 


CLUTCHES 


a taal estas 4 dls Lat 532 
. 448 


Link Belt Co. 
Lovejoy Flexible Coupling Co...... 


COAL TAR OILS 


Missouri Coke & Chemical Div., 
Great Lakes Carbon Corp. .. . . 306-308 


COATINGS, PROTECTIVE 


Atlas Powder Co. ........302-304 & 401 
Atlas Mineral Products Co., The 415-417 
General Ceramics Corp. ............- 37 
Heil Process Equipment Corp... .622-624 
Industrial Filter & Pump Mfg. Co. 51-53 
Insul-Mastic Corp. of America 
Johns-Manville Sales Corp. 
Knight, Maurice A. 
Luzerne Rubber Co., 
MW Protective Coatings Div., 
weld, Inc. .. Mek Clie 
National Lead Co. 
Saran Lined Pipe Co 
United States Stoneware Co., The 
10-12-14 


'» Metal 


COILS 


General Lead Construction Corp. ...C 

Haynes Stellite Co., Div. of Union 
Carbide and Carbon Corp.........: 

Knapp Mills, Inc. and Andrews- 
Knapp Construction Co., Inc. ......1§ 

Lead Lined Iron eats Co.. 

Murray Co., A. B. 

Perry Products Co. ... 

Platecoil Div., Tranter Mfg., Ms Inc. 

340-342-344 


Terriss Div., Consolidated Siphon 
Supply Co. 2 

Thermo-Panel Div., Dean Products, 
Inc. 7 

Treadwell Construction Co.......... 


Vogt Machine Co., Henry ............! 


COKE OVEN MACHINERY 


Emsco Mfg. Co.../.......-- C-123, C-127 
Podbielniak, Inc. .......... .601 


COLLECTORS 


American Air Filter Co. ........15 

Ns SSE os ie Sera eray Sear 432 

Colton Co., Arthur 

EO eee rs ro rer 

Dracco Corp. 

Koppers, Inc., Metal Products oon 
Precipitator Dept. ........... 21-125 

Ss nr rears e re) 4 

National Dust Collector Corp., Div. 
National Engineering Co. ........ 232 

Pangborn Corp. 906 

Pulverizing Machinery Div., Metals 
Disintegrating Co. .............. C-30 

Schneible Co., Claude B 

Sharples Corp., The 


Sprout, Waldron & Co., Inc... .109-111-113 
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TYPE 


Description and Application 





STAINLESS STEEL | 





GROUP | 


Martensitic—straight chromium, hardenable. 
Machineable. Weldable. Magnetic. 





High stress rotating parts. Turbine blades. 
Valve trim, oil refinery equipment, 

pump shafts. 

Pinions, gears, shafts, aircraft fittings. 





GROUP Ii 


Ferritic—straight chromium, non-hardenable. 
Machineable. Magnetic. Corrosion resistance 
superior to Group |. 





430 


442, 3, 6 


Trim work exposed to atmosphere or water. 
Hardware. 

Scale resisting. Furnace parts, baffles, blowers, 
trays. 





GROUP Ill 


Austentic—chromium—nickel—non-hardenable. 





302 
363 
304 
305 
309 
316 
347 


Heat treating fixtures. 

Food machinery equipment. 

Dairy equipment. Magnetic traps. 
Textile equipment. 

Chemical equipment. Pump parts. 
Chemical equipment. Condensers. 
Pressure fittings. 








WAUKESHA METAL | 





23 


Copper base, high nickel content, corrosion- 
resisting alloy. 

For high hardness. High tensile characteristics. 
Good wearing qualities. 

Recommended for frictional parts. 

Rather hard. Recommended for conveyor chain 
links, cams. 

Recommended for use on shafts and applica- 
tions involving pressure and high tensile 
strength. 

Bearing alloy to be used in conjunction with 
stainless steel alloys for non-galling applica- 
tions. 





NON-FERROUS METALS | 





Monel 


Pure Nickel 
Inconel 
Aluminum 
Bronze 


Everdur 


Brass and 
Bronze 


Aluminum 


CHEMICAL EN 


Developed to meet requirements for specific 
application of corrosion resistance and bearing 
qualities. 

Very high corrosion resistance. 

For specific corrosion resistance applications. 
Exceptional bearing qualities, used where parts 
may be subjected to impact. 

Silicon bronze alloy. Corrosion resistance prop- 
— of copper and physical properties of mild 
steel. 


All grades available. 


Alloys to meet all specifications available, in- 
cluding heat treat alloys. 
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WAUKESHA has the 
CORROSION-RESISTANT METALS 


fo make the Quality Castings you need 


to help solve your tough product design problems 


Why Waukesha-Created Metals: To solve the manifold problems 
confronting engineers, Waukesha has mastered the foundry techniques 
of a wide variety of corrosion-resistant metals to meet present day 
casting design needs for equipment in many industries. If yours 

is a corrosion-resistant casting design problem of hardness, strength, 
elongation, wear resistance, bearing qualities, impact, scale 

resistance, seizing or galling, or intergranular corrosion among 
others—W aukesha has the metal and the casting know-how to solve it. 
Quality Control: Metallurgical laboratory control of every production 
step, top engineering casting design, and skilled craftsmen 

guarantee you castings that are uniform, close-grained, free of 
porosity, metallurgical accurate in composition, and dimensionally 
correct... castings precisely to specifications . . . castings 

that stand up to the severe demands of today’s designs. 


Waukesha has the facilities to supply your production casting needs 
on schedule. We suggest that you write, today, for a casting 
quotation or engineering counsel on your casting designs. 

Waukesha Foundry Company, 5501 Lincoln Avenue, Waukesha, Wis. 





Directory, cont. . . 


COLLOID MILLS 


Chemicolloid Laboratories, Inc. .... ..22 
Fitzpatrick Co., The W. J. ........140 
Kinetic Dispersion Cetp. .......,.C-218 
Manton-Gaulin Mfg. Co. ........... 406 
Morehouse-Cowles, Inc. ........... C-22 
Premier Mill Corp 

ie RE Se eee 305 
Troy Engine & Machine Co.........547 


COLORIMETERS 


Ace Glass Inc. ... Sp aeiain deeb 
American Instrument Co. .......... .736 
Brinkman & Company, C. A. 

Fischer & Porter Co 

Machlett & Son, E cereus 
New York Laboratory Supply Ca... 
Photovolt Corp 

Scientific Glass Apparatus Co. ...... 
Technicon Co., The 


COMPARATORS 


New York Laboratory Supply Co. . .C- 
Perkins-Elmer Corp., The ..........70 
Wallace & Tiernan Inc.. 


COMPRESSORS 


Autoclave Engineers Sales Corp. ....434 
o£ ERAS ae re 213 
General American Transportation 

a ARE eee re Ae 412-44 
Rare 0. os oiic cos ce wee 918 
Knapp Mills, Inc. and Andrews- 

Knapp Construction Co. 

Nash Engineering Co., The 
Worthington Corp. ne 
York Corp., Industrial Div. ......... 


CONCENTRATORS 


Blaw-Knox Co ee 

Carrier Conveyor Corp. 

COUN MO, as OC... oc eee eee 731 

Chemical and Industrial Corp., The S-27 

Haveg Corp 

Knapp Mills, Inc. and Andrews- 
Knapp Construction Co. 

Knight, Maurice A. . : 

Merco Centrifugal Co. vi 

Mangers meee. Oe... .. 2. 2c... se 600 

Sharples Corp., The 

Tolhurst Centrifugals Div. American 
Machine & Metals, Inc. ....... 802-806 


CONDENSERS 


ep enee- OOO... pokes ees et 1 okcws 710 

Aluminum Co. of America...... 233-235 

American Plant aan Co. ....8-65 

Blaw-Knox Co. .... ie sae 

Brown Fintube Co. 

Croll-Reynolds Co. ............ 

Downington Iron Works 
Pressed Steel Tank Co. 

Falls Industries, Inc. 

General Ceramics Corp 

Glasscote Products, Inc., ee 
of A. 0. Smith Corp. ..... 

Haveg Corp.. 

Hunt Machine Co. Rodney... 

Ingersoll-Rand Co. ................ 918 

International Boiler Works, Co., 
The 

Knapp Mills, Inc. and Andrews- 
Knapp Construction Co., Ine. 

Koven & Brother, Inc., L. 0. 

Niagara Blower Co. ...... 

Patterson-Kelly Co., The 

Star Tank & Filter ‘Corp. 


330 


Stokes Machine Co., F. J. . f 
Thermo-Panel Div., Dean Products, 
Inc. 


Vogt Machine Co., Henry 
Welch Mfg. Co., Ww. M. 
York Corp., Industrial Div. 


CONTACTORS 


Allis-Chalmers Mfg. Co. ........... 934 
Automatic Switch Co. ............ 646 
General Electric Co., Apparatus 

i 85 


CONTAINERS 


Aluminum Co. of America 233-235 
Associated Cooperage Industries of 

UN WON oo cae cs s.k caren 818 
Greif Bros. Cooperage Corp., The... .76 
as gages Can Co., Fiber Drum 

lV. 

Delaware Barrel & Drum Co. . 
Fulton Bag & Cotton Mills 
General Lead Construction Corp. ...C- 
Koven & Brother, Inc., L. O 
SII 00k os evbc saws so bene ed 534 
Luzerne Rubber Co., The 
Pressed Steel Tank Co. 
Rheem Manufacturing Co.......6% 
Sprout, Waldron & Co., Inc... 109-111-113 
ee | ee re 605 
United States Steel Products. . .518-522 


CONTROL APPARATUS 


Allis-Chalmers Mfg. Co. ........... 934 
Automatic Switch Co. ............. 646 
ee I ONO ss Sig wae 902 
Brookfield Engineering Laboratories, 
SER Sree TS a eee eee 424 
Brooks Rotameter Co. . .606 
Conoflow Corp.. a 
Control Engineering ‘Corp. . 118-122 
Davis Instruments Div. of Davis 
Emergency Equipment Co........ .939 
Electric Hotpack Co., The...... ...933 
Fischer & Porter Co............200-202 
Foster Engineering Co 
Foxboro Co., The 
General Electric Co., Apparatus Sales 
Div. 
Jenkins Bros 
Lapp Insulator Co., Process Equip- 
ment Div. 814 
Leeds & Northrup Co.............. 734 
Minneapolis - Honeywell Regulator 
ce, TnGustetel Div.-... . ou. ss 531 
Precision Scientific Co.. = Se «5 
Precision Thermometer & Instru- 
Ie racy ae, Ae pod 
Pressure Products Industries, Inc. 
Research Controls 
Welch Mfg. Co., 
Woitheaeans Electric —- i 
Wiegand Co., Edwin L. ............ “810 


CONTROLLERS 


Automatic Switch Co 
BIF Industries, Inc 
Bailey Meter Co Fess 
Black, Sivalls & Bryson, Inc....... 
Conoflow Corp j 
Control Engineering Corp 
Davis Instruments Div., Davis Emer- 
gency one Co. 
Fischer & Porter Co.. 
Foxboro Co., The 
Leeds & Northrup Co 
Magnetrol, Inc. .... 
Minneapolis - Honeywell 
Co., Industrial Div.. 


Regulator 


Philadelphia Pump & Machinery 
Gch p eRe is he ews eee we E C-130 
Potter Aeronautical Co............ C-40 
Quaker Oats Co., The, Electrostatic 
Div. of Mechanical Research Dept.. .15 
Rockwell Mfg. Co 
NE SOM... co. 3 Pen er en C-128 
Scientific Development Co 
Taylor Instrument Cos 
Thermo Electric Co., Inc... .C-156, C-158 
Westinghouse Electric Corp 


CONVEYING MACHINERY AND 
EQUIPMENT 


BIF Industries, Ine. 

Bartlett & Snow Co., 

Beaumont Birch Co.. 

Bowen Engineering, Inc... 

Carrier Conveyor Corp. 

Chain Belt Co 

a Be cies nee eck 

Dracco Corp. 

Fuller Co. 

General 
Corp. 

Great Western Mfg. Co 

Hewitt-Robins Inc 

Jeffrey Manufacturing Co., The 

Koven & Brother, Inc., L. 0....... 

Link-Belt Co. 

Magnetic Engineering & Mfg. Co... ..2: 

National Drying Machinery Co... ..C- 

Philadelphia Gear Works, Inc.. 

Proctor & Schwartz, Inc. 

Simplicity Engineering Co. a 

Simpson Mix-Muller Div., National 
Engineering Co. 

Sprout, Waldron & Co... ..109, 111, 

Grertovnmt Deut 00... .... 2.5... 905 

Tote Systems, Inc. 


The 6.0 


American Transportation 
4 


COOLERS 


Adams Company, Inc., R. P...... 

American Plant Equipment Co... .. 

Allis-Chalmers Mfg. Co 

Bartlett & Snow Co., The C. O 

Blaw-Knox Co. 

Brown Fintube Co.... 

Carrier Conveyor Corp.. 

Davenport Machine & Foundry Co.. 

Downington Iron Works, Inc., Div. of 
Pressed Steel Tank Co.. 

Duriron Co., The 

Enzinger Div., The 

Fuller Co. ; 

General American Transportation 
DR lace ean ae 9 > O.6.0(6 0410208 42-44 

General Ceramics Corp...........-..37 

Hardinge Co. 

Haveg Corp 

Jeffrey Mfg. Co., The 

Link Belt Co 

Niagara Blower Co 

Patterson-Kelley Co., The. 

Peabody Engineering Corp.. 


Duriron Co....... 


739, 831 
C-116 


Standard ‘Steel Corp. 

Thermo-Panel Div., Dean Products, 
Inc. 

Treadwell Construction Co 

Vogt Machine Co., He 

Walker-Wallace Div., 

Young Radiator Co............... 


COOPERAGE 


Associated Cooperage Industries of 
America, Inc. 
Greif Bros. Cooperage Corp., The 


COUPLINGS 


Ampeo Motal, Inc... .........5.... 918 
CR ME My. 6 ao .c pain close xn ee 
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_ PASTED OPEN MOUTH (POM) 




















“Car aad” Gaede” ee tee eee” eae” ek ee” ee ee 


when you bag 1? 


BALAK 


Multiwalls 


Bagpak Multiwalls assure constant, perfect protection 
against loss and contamination in transit and storage. 
Bagpak offers five basic types of Multiwall Bags for 
proper packing and shipping of every type of commodity: 


e Cushion Stitch Open Mouth (CSOM) 
e Sewn Valve (SV) e Pasted Valve (PV) 
e Pasted Open Mouth (POM) e Automatic (SOS) 


Bagpak Multiwalls are saving time and money, piling 
up profits for manufacturers the country over. 

To find out how Bagpak Multiwalls can paint a better 
profit picture places you under no obligation. 


Just write: E-21. 
International Paper Company, Bagpak Division 
220 E. 42 Street, New York 17 


LL 72 — 


BAGPAK DIVISION 








BD pev....... 


BRANCH OFFICES: Atlanta - Baltimore - Boston - Chicago - Cincinnati - Cleveland « Dallas - Denver » Des Moines - Detroit - Kansas City, Kansas - Los Angeles 
Minneapolis - New Orleans - Philadelphia - St. Louis - San Francisco - IN CANADA: The Continental Paper Products, Ltd., Montreal, Ottawa, Toronto 
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Directory, cont. . . 


Cooper Alloy Corp 

Chima Oe o.oo cs Se 607 
Doré Co., John L 

Emsco Mfg. Co C-123, C-127 
Imperial Brass we oe ee 

Jeffrey Mfg. Co., T 

Lead Lined Iron Pipe Co 

Link-Belt Co. 

Lovejoy a * tee et Co 

Murray Co., A. 

Philadelphia aie Works, Inc 

Sier-Bath Gear & Pump Co 

Thomas Flexible Coupling Co 
Walworth Ce. otc cts tee 525 


CRUCIBLES 


Amersil Co., Ine........C-17, C-19, C-21 

Baker & C6... i053. C-17, C-19, C-21 

Bishop & Co., J., Platinum Works. .809 

Falls Industries, Inc. 

National Carbon Co., Div. of Union 
Carbide & Carbon Corp 

Precision Scientific Co 

Welch Mfg. Co., 


CRUSHERS, GRINDING MILLS AND 
PULVERIZERS 


Allis-Chalmers Mfg. Co 
Bartlett & Snow Co., 


Eimco Corp., The 
Fitzpatrick Co.., 


Hardinge Co. 

Jeffrey Mfg. Co., The 

Lehmann Co., J. 

Link Belt Co 

Miller & Son, Inc., Franklin P., 
Supreme Crusher Div -31, 

Patterson Foundry & Machine Co., 
The 

Pulva Corp. 

Pulverizing Machinery Div., Metals 
Disintegrating Co. Pre 

Rietz Mfg. Co 

Ross & Son Co., Charles........... "447 

tbc eee ore en 418 

Scientific Glass Apparatus Co........54 

Sprout, Waldron & Co., Inc. .109-111-113 

Sturtevant Mill Co 

Thropp & Sons, Wm. 
J. M. Lehmann Co 

Tri-Homo Corp. 

United States Stoneware Co., The 

10-12-14 

Williams Patent Crusher & Pulver- 

izer Co. 


. .C-30 


CRYSTALLIZING EQUIPMENT 


Blaw-Knox Co. .. Aaah Oe .103 
General Ceramics Corp.. TER re ey ry 37 
mee NGS os oe nc cs cs ee 
Rietz Manufacturing Co........719-721 
Treadwell Construction Co.......... 
Vogt Machine Co., Henry............! 
Whiting Corp. 


CYLINDERS FOR HIGH PRESSURE 
GASES 


American Instrument Co.. eevee 

Autoclave Engineers Sales Corp.. 

8 IR rer or eee 103 

Hoke Ine. 

Murray ©o., A. 

National Tube Div., United States 
Steel Corp... ................518-522 

Pressed Steel Tank Co.............714 
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CO. RECORDERS 


Baird Associates, Inc................ 63 
Beckman Inc., Arnold O 
Cambridge Instrument Co., Inc..... 
Fischer & Porter Co 
Leeds & Northrup Co 
Liston-Becker Plant, Beckman In- 
struments, Inc. 
Miller & Son, Inc., Franklin P., 
Supreme Crusher Div. 
Minneapolis-Honeywell 
Co., Industrial Div. 
Uehling Instrument Co,............ 


DECOLORIZATION & PURIFYING 
MATERIALS 


Barnebey-Cheney Co. ............... 17 
Minerals & Chemicals Corp. 
America 


DETERGENTS 


Atlas Powder Co., Chemicals Div. 
302-304 & 401 


DIGESTERS 


I ey ic nis Sli 103 

ee | a 513-517 

NE cs ss < wierd Sinan a> RUMOR AM 4 

Haveg Corp 

Koven & Brother, Inc., L. O 

Misco Fabricators, Inc 

National Lead Co 702-706-708 

Patterson Foundry & Machine Co., 
The 3 

Ross & Son Co., Charles 

Treadwell Construction iis cute cies 729 


DISSOLVERS 


American Well Works, The 

Baker-Perkins, Inc. .... 

Bartlett & Snow Co., 

Cleveland Mixer Co., 

Fitzpatrick Co., The W. J 

RIE REIS oo ca saw iia pin oo 

Hockmever & Co., Herman 

Kinetic Dispersion Corp........... 

Koven & Brother, Inc., L. 0 

Morehouse-Cowles, Inc. ........... C-22 

New England Tank & Tower Co.. ..52 

Patterson Foundry & Machine Co. = 
The .331 

Patterson-Kelley Co., The...... 739-831 

Ross & Son Co., Charles............ 447 


DISTILLING MACHINERY AND 
APPARATUS 


Barnebey -Cheney 
Barnstead Still & Sterilizer Co..... 636 
PIPU S vg is spin 5 6 wie oi 8s 103 
Electric Hotpack Co., The..........933 
Glascote Products, Inc., Subsidiary 

of A. 0. Smith Corp 
Haveg Corp.. ty 
Laboratory Glass Supply | Co... 
Machlett & Son, F.. 
Martin & Co., H. S... 
Patterson-Kelley Co., ‘The. 
Pfaudler Co. ey 
Fameeiee, Tit 6.55 os oS. AES ee 
Precision Scientific Co 
Scientific Development Co 
Star Tank & Filter Corp 
Treadwell Construction a Sine a awe 729 
Welch Manufacturing Co., saith 
York Company, Inc., Otto X. Brn wl 


.C- 138, ¢C- 140 
739-831 
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DRIVES 


Allis-Chalmers Mfg. Co............934 
Bailey Meter Co gts pe ee ane 
Chain Belt Co.. .432 
Cleveland Worm & Gear Co., The.. FY 5 
General Electric Co., Appratus Sales 
Div. 8 

Great Western Mfg. Co 

IE eIND: IME... 6. cee lee C-14 
Jeffrey Mfg. Co., The ...201 
RP CR eS a ias dace OO 
New England Tank & Tower Co.....52 
New York Air Brake Co...........333 
Philadelphia Gear Works, Inc........33 
Reeves Pulley Co..........C-165, C-167 
U. S. Electrical Motors, Inc.........148 
Westinghouse Electric Corp..........60 


DRUMS, ROTARY, VACUUM 


Blaw-Knox Co. 

Davenport Machine & Foundry Co.. 

i eT ieee ct 9 

Emsco Mfg. Co C-123, C- 12 

Link-Belt Co. 

Patterson Foundry & Machine Co., 
The 

Premenet GOs TRO. ss cc eee ce 

Stokes Machine Co., F. J 


DRYERS, CENTRIFUGAL 


American Tool & Machine Co... ....826 

Baker-Perkins, Inc. ............540-544 

ET Tee 321-325 

I MD ah 6's. «Vg plewaceia:be ss 103 

Merco Centrifugal Co.............-..- 2 

Nichols Engineering & Research 
Corp. 

Sharples Corp., The 

Sturceveet Bill Coe... . ccsee wees 905 

Tolhurst Centrifugals Div., American 
Machine & Metals Inc §02-806 


DRYING MACHINERY & EQUIPMENT 


Allis-Chalmers Mfg. Co 934 

American Instrument Co.. 736 

Bartlett & Snow Co., The C. O......247 

Blaw-Knox Co 

Bowen Engineering, Inc 

Carrier Conveyor Corp. 

Se ai SBE, | URS ~ RES rae eae 8 

Cleveland Mixer Co., The........... 25 

Combustion Engineering, Inc., ied 

mond Div.. 

Davenport Machine & Foundry Co... 

ee | Ere ere 513- 517 

Electric Hotpack Co., 

Eimco Corp., T 

Emseco Mfg. Co 

General American Transportation | 
Corp. 

Giaseste Products, Inc., Subsidiary 
of A. O. Smith Corp.. 

Hardinge Company, Inc 

Heyl & Patterson, Inc.. 

Hunt Machine Co., Rodney, Process 
Equipment Div. 

Jeffrey Mfg. Co.. 

Link Belt Co.. 58 

Naresco Equipment ‘Corp., Subsid- 
iary of National Research Corp...C-115 

National Drying Machinery Co., 
MB Sc oi eration s Boru ool ealgine & 44 ae C-62 

Niagara Blower Co.. 

Nichols Engineering & Research 
Corp. 

Patterson Foundry & Machine Co., 
The 

Peabody Engineering Corp. ...... 

Pfaudler Co., The 

Proctor & Schwartz, Inc. 

Rietz Mfg. Co 

Standard Steel Corp 

Stokes Machine Co., 

Sturtevant Mill Co 
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VALVES and 
PIPE FITTINGS 


by 


WALWORTH 


These new corrosion-resistant valves and pipe 
fittings are molded of rigid polyviny] chloride. 

They round out complete lines of 
Walworth Valves and Fittings of Steel, Stainless 

Steel, Bronze, Iron, and Special Alloys. A brochure 

explaining the complete Walworth PVC product story has 
been prepared for your information. Just send us 
your name and address. Walworth Company, General 

Offices, 60 East 42nd Street, New York 17, New York. 
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SEND FOR PSC 


BUBBLE CAP BULLETIN 22 


Largest Compilation of Engineering Data. 
Lists 300 Styles Furnished Without Die Cost. 


This standard reference on bubble caps 
and risers contains complete specification 
information’ for hundreds of variations. 
Also many drawings for use in determining 
methods of tray assembly. With dies on 
hand for all listed styles, PSC can save 


you substantial die costs as well as design 
and delivery time. Furnished in any draw- 
ing type of metal, to meet your coking or 
corrosion problems. Assem- 
blies will also be produced 
to your specifications. 


THE PRESSED STEEL CO., 707 N. Penna. Ave., Wilkes-Barre, Pa. P&C) 


Custom Fabricators for the Process Industries Since 1928. Send Your Blue Prints 
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Direcrory, cont . 


Thermo-Panel Div., Dean Products, 
PU ii Oe PON oa es Fh oor ee 
MOONE MR Sie kan eS 555 e ae 
Whiting Corp. ..... ce bine wake 


DUST AND FUME COLLECTING 
SYSTEMS 


American Agile Corp.. Wreecec ee. kf 
American Air Filter Co....... . . 150-250 
man. emenieee, EGO gS. ee 902 
Catalytic Combustion Cor p.......C-133 
Colton NS ae, | 
Day Co., The “Sn aa Aaa pla eee 
Dracco Corp.. anes eh a a Sead scal 808 
Dust Suppression & Engi yineering Co. 
C-163 
anbex: TORR ie eee cys sce 413 
Entoleter Div., The Safety Car Heat- 
ing and Lighting Co.............. 703 
General American Transportation 
i BE aa RRs PRI Selina as eek ie .42-44 
Heil Process Equipment Corp... .622- a 
ae ary ae ie eee 


Koppers Co., Metal Products Div., 
Precipitation Dept. . 121-125 
National Dust Collector Corp., Div. 


National Engineering Co.........232 
s. 2 2 eee . .906 
Pulverizing Machinery Div., Metals 

Disintegrating Co. .............. C-30 
Schneible Co., Claude B.............900 
ve, tn hie cee ie, TOE ee 418 


Sly Manufacturing Co., The W. W....43 
Sprout, Waldron & Co., Inc..109-111-113 


Standard Steel Corp.. Srereee, 
Westinghouse Electric Corp. PS 
Wheelabrator Corp. Ps .. 183 


DUST AND SPRAY MASKS 


Mine Safety tamed Co... ...... .C-34 
Pangborn Corp. ..... 906 
EJECTORS 
Artisan Metal on ae 
Croll-Reynolds Co. ...... dott see 
Duriron Co., The................58-59 
Falls Industries, Inc. EERE | 
Haveg Corp.. ...534 
Heil Process Equipme nt Corp... 622-624 
ST” ER ee 918 

Penberthy Injector Co., Div. of 
Buffalo Eclipse Corp............. 426 


ELECTRONIC EQUIPMENT 


American Instrument Co............736 
Automatic Switch Co.............. 646 
Bogue Electric Mfg. Co........... 42} 
Brinkman & Co., C. A.............C-36 
Control Engineering Corp....... 118-122 
Ferranti Electric, Inc............. S-67 
General Electric Co., ——— Sales 

| aie ae 54850 
Jeffrey Manufacturing Co., The a4 "201 
Leeds & Northrup Co........... ..734 
Liston-Becker Plant, Beckman In- 

ebramenbe Tne). «i i 836 
Minneapolis-Honeywell Regulator 

Co., Industrial Div.. BPN ST | 
New York Laboratory, Sup ply Co., 

ee a ase i, 
Precision Se ientific Co. Be RRr yO eh aS 67 
Sharples Corp., The. WENE Deine Oe - 
Tayler Instrument Cos.. pail iehs yes f< 36 
Technicon Co., The...... (inks 4 5 Oe 
Westinghouse Electric Corp. 5o) ee oe 

ELEVATORS 

Barrett-Cravens Co........... 634 & 733 


Bartlett & Snow Co., The C. O......247 
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TITANIUM 





SOLVES TOUGH CORROSION PROBLEMS 


HOT NITRIC ACID at pressures of 300 psi took a high toll of stainless-steel 
condenser tubes at a Du Pont plant—until this titanium “‘top-hat’’ was in- 
stalled. Fabricated entirely of titanium, it provides a protective sleeve inside 
the top 3 inches of the condenser tubes. The unretouched photo shows the clean, 
uncorroded appearance of the “‘top-hat’’ after 14 months’ continuous service. 
The titanium tube sheet, tubes and welds have essentially the same appear- 
ance as when installed . . . show evidence of being able to serve indefinitely. 


HIGH-VELOCITY STEAM and biting hydrochloric acid were cutting the 
service life of cast-iron steam diffusers to less than 3 months at a Du Pont 
Pigments plant. Bronze and corrosion-resistant alloys were tried, without im- 
provement. Then a diffuser fabricated from titanium was installed. This proved 
to be the answer. The photo shows the condition of the titanium diffuser after 
2 years’ service—a period ten times the average life of other diffusers. Compare 
the uncorroded appearance of the titanium diffuser with the cast-iron flange, 
which shows severe acid attack. 








CONDITIONS 


0-30% at 100° C. 
All Conc. at 100° C. 


CORROSIVE CHEMICALS 


Ferric Chloride 
Sodium Chloride 


A partial list of other environments where TITANIUM offers unmatched corresion resisten 





Chiorine-Saturated Water Room Temperature 
Wet Chlorine Gas 75° C. 


Chromic Acid 10% and boiling 





Sulphuric-Nitric Acid 40% sulphuric, 60% 


Mixture nitric at 35° C. 
Calcium Hypochlorite 6%-35° C. 
Zinc Chloride 20%-100° C 











Pat 


POSSIBLE APPLICATIONS 


Process piping 
Kettles, heat exchangers 


Proportioning equipment 
Recovery equipment, 
eiectrolytic cells 


Plating equipment 


Acid heaters, nitrators, 
auxiliaries 


Filter presses, 
processing equipment 


Coils, pans, evaporators 





TITANIUM MAY BE THE ANSWER TO YOUR CORROSION PROBLEM 








If you’re looking for a way to improve your product... 
or cut production and maintenance costs by extending 
the service life of essential equipment . . . it may pay you 
to investigate titanium. As a pioneer supplier of titanium 
sponge, Du Pont has the experience to offer you expert 
technical help with your evaluation tests . . . can put 
you in touch with manufacturers best equipped to work 
with you on your particular product or application. Con- 





E. I. du Pont de Nemours & Co. (Inc.) 
Pigments Department CE-11 


siderable fabricating know-how and a wide variety of 
mill shapes are available now to help you use titanium 
to solve your corrosion problems. For more detailed in- 
formation on titanium, just check aoe 

the coupon below, or write: E. I. . : 
du Pont de Nemours & Co. (Inc.), 
Pigments Department, Wilming- 
ton 98, Delaware. 





Wilmington 98, Delaware 


TITANIUM SPONGE 








PIONEERED COMMERCIALLY BY DU PONT 


REG. u.s. paT.OFF 





(_] Please send me your new technical bulletin on the corrosion- 


(_] Please send me your general booklet on titanium. 
I am interested in using titanium for: 























BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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Firm Position 
Address 

City, State 








Newly designed, Model’””1000” 
Auto-Lite Recorder gives per- 
manent proof of temperature 


behavior. @ 6” clear reading 
chart; various standard ranges 
from minus 40°F.toplus 550°F. 
@ 3 standard types; choice of 
24-hr. or 7-day cycle. @ Elec- 
tric or mechanical chart drive. 
@ With capillary tubing for 
remote reading. Priced from 
$49.50. 

Send for new catalog describ- 
ing many styles of Auto-Lite 
temperature Recorders and In- 
dicators. 


THE ELECTRIC AUTO-LITE COMPANY 


INSTRUMENT AND GAUGE DIVISION 


TOLEDO 1, OHIO 
NEW YORK ¢ CHICAGO © SARNIA, ONTARIO 











"WE SUGGEST 


presses or rotary filters. 


YOU LET US 
HELP YOU 

SOLVE YOUR 
FILTER CLOTH 
PROBLEMS.. 


We suggest you write 
for 


° 
FACTS and FIGURES 


411 qd , rk 79 
about FILTER CLOTH Broadway, New York 








IF YOUR operations involve problems of acid or alkaline 
solutions our suggestions may prove valuable 
to you. We refer to filter cloth used on plate and frame 


We supply over 40 
different COTTON 
weaves, including fil- 
ter twills, chaincloths, 
and filter flannels. If 
it’s cotton filter you 
want, we have the an- 
swer. 


We also handle SYN- 
THETIC FABRICS for 
acid and alkaline solu- 
tions . . . Nylon, Or- 
lon, Dynel, Polyethy- 
lene, Dacron, Saran, 
also woven glass cloth, 
for highest tempera- 
tures. 


The above cotton and 
Synthetic fabrics are 
furnished by the yard, 
or by the roll, or can 
be cut and fabricated 
to meet your special 
requirements. 


WM. W. STANLEY CO. Inc. 
NY Dust Collector 


Bags and Tubes 











Drrecrory, cont. . . 


Chain Belt Co. oS ree 132 


My eta ccc te ces ¢ wade 42-44 
Great Western Mfg. Co.........741-743 
Se a ee ee 23 
0” ee oe eee eee 
Sturtevant Mill Co............. 905 
Westinghouse Electric Corp. .. 60 

EMULSIFIERS 
American Well Works, The......C-160 


Atlas Powder Co., Chemicals Div. 
302-304 & 401 


a ER eae wae 40-544 

Tri-Homo Corp. ......... « hse 

Victor Chemical Works. Sa 
ENAMELS 

National Lead Co..... 702-706-708 
ENGINEERS 

Autoclave Engineers Sales Corp... ..434 

SE Ee are er ene 103 

Dorr-Oliver Inc. ...............513-517 


Girdler Co., The, Votator Div., Div. 
of the National Cylinder Gas Co...47 


Heyl & Patterson, Inc.............. 226 
Nichols Engineering & Research 
UNE eis pao os a8 din wsidie Soho ies 631 
NUNN BI ee oh tg cna 601 
Sadtler & Son, Inc. Samuel P...... C-144 
Sharples Corp., The............... C-29 


Southwestern Engineering Co.C-56, C-58 
Sprout, Waldron & Co., Inc.. .109-111-113 


EVAPORATORS 
SE WI AN So og Sass oa 710 
oe. 5 SA ene 103 
Artisan Metal Products, Inc........ 318 
Te Oe 37 
General Ceramics Corp.............. 37 
Me cn aes os soo siesee ois & 534 
Hunt Machine Co., Rodney, Process 
PIE WII eae cee cc's cs 821 
Knapp Mills, Inc. and Andrews- 
Knapp Construction Co............ 19 
Koven & Brother, Inc., L. 0........ 834 
NE RUD So 525g ss Ch swe wate ws 502 
Platecoil Div. Tranter Mfg., Inc. 
aniline Wie’. «ets ap hws em 340-342-344 
Ae, Sei pare 719-721 
Patterson-Kelley Co., The...... 739-831 
Precision Scientific Co.............. 67 
Thermo Panel Div., Dean Products, 
ME Ra cease cera ters 0 oo se ee 744 
Treadwell Construction Co......... 729 
Vogt Machine Co., Henry...........56 
Wallace & Tiernan Inc............. 6 
Whiting Corp., Swenson Evaporator 
RRP SRN Po vee et test ss eess 932 
York Corp., Industrial Div. ........ 402 
EXHAUSTERS 
Croll-Reynolds Co. ........'........ 234 
Mer SC e. bh Sey 244% aa) «as 
General Ceramics Corp.............. 37 
Pr See Oe ere re 534 
Penberthy Injector Co. Div. of 
Buffalo Eclipse Corp.............426 
Proctor & Schwartz, Inc............ 950 


EXTRACTION PLANTS 


IN COG oi. os k aca is'cet vineelnes 103 
Hunt Machine Co., Rodney, Process 
EN gaa 'e pec nauw seen 821 
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Chemical 
Specialties 


Western 
States... 





a 





SOUTH DAK 
WYOMING 
| NEBRASKA 

















COLORADO 


















en TEXAS 


An experienced source for chemical 
products now brings you the profit 
advantages inherent in a central west 


coast location. 


This new Hollingshead plant, in the 
easily- available San Francisco Bay 
area, has 52,000 square feet of work- 


ing space. 


If you are looking for manufacturing 
facilities which will enable you to mar- 
ket industrial products, automotive 
chemicals, or plastics under your own 
label, we invite your inquiries. 


ollingshead 





R. M. Hollingshead Corporation 
Manufacturers of Hydraulic Fluids—Automotive Chemicals 
Waxes—Protective Coatings—Cocoon 


Camden, New Jersey Sunnyvale, California 
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Red light for 
contamination 


Hungry organic acids used at Newport 
Industries’ Fine Chemical plant in Pensa- 
cola, Florida are stopped in their tracks by 
the Aloyco valves in this picture 

Made of an alloy so tough it can't be cor 
roded, these valves prevent costly contami- 
nation of the fine chemicals and eliminate 
frequent valve replacement. 

Newport picked Aloyco valves for still 
another reason. They knew these versatile 
valves could handle other chemicals at any 
time —assuring unusual flexibility for the 
plant. 

Now 
the chemical field specify Aloyco corrosion- 
resistant Alloy Steel 


Inc., 1301 West Elizabeth Ave., Linden, N. J. 





you know why so many leaders in 





valves Products Co., 


Longer Lesting 


ALOYCO 


VALVES 


Nn ® 
Corrosive ** 


See Aloyco Valves 
at CHEMICAL SHOW 
Booth 39 


Aloyco Valves like those opposite will | 
star at the CHEMICAL sHow. They'll be| 
on display — along with Aloyco Valves | 
for every type of corrosive service—at the | | 
ALLOY STEEL PRODUCTS Booth. And an 
Aloyco representative will be on hand to 
show you how you can put them to work 
tackling corrosion in your plant. 





Even if you can’t make the show, you 
can still get all the information you need 
on Aloyco Valves from one of Aloyco's 
distributors or sales offices. Just write o1 
call at the address below that’s nearest 
you. ALLOY STEEL PRODUCTS COMPANY, 
INc., 1308 West Elizabeth Ave., Linden, | 
New Jersey. 59) 


SALES OFFICES 


New York City 1, N.Y. 
Empire State Bldg. 
50 Fifth Avenue 
Pittsburgh 22, Pa. 
310 Investment Bldg. 
San Francisco, Calif. 
24 California St. 
Nilmington, Delaware 
226 W. Ninth Street 


Atlanta, Georgia 
76 Fourth St., N.W. 
Buffalo 14, New York 
3053 Main Street 
Chicago 4, Illinois 
McCormick Bldg. 
332 S. Michigan Ave. 
Los Angeles 22, Calif. 
1238 S. Atlantic Bly . 


STOCKING DISTRIBUTORS 


California: 
Republic Supply Company of California 
2600 South Eastland Avenue, Los Angeles 5° 
Republic Supply Company of California 
1919 Williams Street, San Leandro 
Florida: 
Mineco Incorporated 
P. 0. Box 882, Bartow 
Massachusetts: 
Industrial Steels, Inc. 
250 Bent St., Cambridge 
Oklahoma: 
Ardun Supply Company 
303 S. Frankfort St., Tulsa 
Texas: 
K. E. Luger Company 
P. 0. Box 6704, Houston 5 
Utah: 
The Galigher Company 
545 West 8th, South St., Salt Lake City 4 
Washington: 
Tubesupply 
2453 Sixth Avenue, South, Seattle 4 
In Canada: 
Railway & Power Engineering Corp., Ltd. 


EXPORT OFFICE 


Frederick von Raab 
P. 0. Box 350, Port Washington, N. Y. 


Longer Laing 
ALOYCO 


VALVES 


‘ 
' ® 
" Corrosive ** | 


Pulva Corp. 


| Sprout, Waldron & Co., Inc. 


NS ee ge 601 
Treadwell Construction Co 
York Co., Otto H 


EXTRACTORS 


Ace Glass Ine 

Bailey Meter Co 

CRI ens ane Ss bey ae aee 731 

General American Transportation 
Corp. 4 

Hunt Machine Co., Rodney, Process 
Pe rr eee 821 

Koven & Brother, Inc., L. 0.........8% 

Pfaudler Co., The 


Podbielniak, Ine. 


Scientific Glass Apparatus Co,,.....5 


| Tolhurst Centrifugals Div., American 


Machine & Metals Inc. 
Treadwell Construction Co..........72 
York Co., Otto H... 


FANS 


American Agile Corp 

Day Co., The 

Dracco Corp 

Dusen: Ce, Tees... sss 2S 

Heil Process Equipment Corp.. .622-624 

International Engineering Inc... ..C-114 

jetiuey its. Ce., The: ... 2. 58k, 201 

Niagara Blower. Co.... 

Prater Pulverizer Co 

Sprout, Waldron & Co., Inc..109-111-113 

Westinghouse Electric Corp 

Williams Patent Crusher & Pulver- 
izer Co. 


FEEDERS 


BIF Industries, Ine 

Bartlett & Snow Co., The C. O.. 

Beaumont Birch Co 

Carrier Conveyor Corp 

Re MONEE MDs cle Nes Riko a ess a cae « 

Fuller Co. 

General American Transportation 
4 


Hardinge Co. 
Hewitt-Robins Inc 
Jeffrey Mfg. Co., The 
Lapp Insulator Co., Process Equip- 
ment Div. 81 
RIN oa cs ashe coe ow 532 
Permutit Co., The 
Philadelphia Pump & Machinery 
Co. C- 


Prater Pulverizer Co 

Proctor & Schwartz, Inc........... 950 

Pet OR RA oe a - 330 

Shutz--O’Neill Co. 

Simplicity Engineering 

109-111-113 

Standard Steel Corp. .............. 801 

Tolhurst Centrifugals, Div. American 
Machine & Metals, Inc. 802-806 

Wallace & Tiernan Inc 

Williams Patent Crusher & Pulver- 
izer Co. 


FILLERS 


Dicalite Div., Great Lakes Carbon 
orp. 306-308 

Johns-Manville Sales Corp. 

Minerals & Chemicals 

America 

Pneumatic Scale Corp. Ltd 

Pepper & Bene, FR6 4 esos as escess 907 

Quaker Oats Co., The............... 65 


Corp. 


FILLING MACHINES 


American Instrument Co 
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Specify PLA-TANK 
for your DUCT 
SYSTEM 


Illustrated above is part of a new PLA- 
TANK Duct System which is typical of 
dozens being installed for fume exhausts 
in plating rooms, maintenance shops and 


| chemical processing plants. PLA-TANK 
| was chosen for the entire system from 


hoods to raincaps on the outside stacks. 

Included in the system (in addition to 
hoods, ducts, stacks and caps) are molded 
PLA-TANK fan housings and propeller- 


| type fan blades. Everything that contacts 


the fumes is molded of chemical-resistant 
PLA-TANK. 

PLA-TANK, molded from long-life, 
resin-bonded glass fibre laminate is resist- 
ant to a wide variety of fumes and temper- 


| atures. It is lightweight, easy to install, 


competitively priced. 
PLA-TANK can be the answer to your 


| duct system problem. Let us help you the 
| modern way — with PLA-TANK. 


First in the field — and still the leader 
Send for free data sheet- 


SEE US AT BOOTH C-120 


PLA-TANK, Inc. 


DIVISION OF 


Dept. 61 * West Warren, Massachusetts 


337 
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No. 25-R-20 gage, 
side fico = 
with No. 66 valves 
(offset inside) 





Welding Pad 


for continuous 
visibility 





Gages, staggered 


GA Instrument 
Piping Valve 
saves connections 





No. 93 Valve 
(jacketed 
for Heating 
or Cooling) 


At Jerguson you get a complete line of 


BelU aay d Mey vel +> 


VALVES and SPECIALTIES 


me} am hel -Jesliae] melslem a-sinelasl-tesliael | Processing 





Directory, cont, . 


Colton Co., Arthur...... 301 
Croll- Reynolds Engineering Co., ‘Inc... .234 
Ertel Engineering Corp............ 614 
0g SR ee ee ee 514 
Pieedier Ce., “TRO. 5 oc. nec iivs eos 502 


Pharmaceutical & Chemical Industry 


Supply Corp. ......--.++-+-.00+ -55 
Pneumatic Scale Corp., Ltd......... 77 
Popper & Sons, Inc. ............++ 907 


FILTER AIDS 


Atlas Powder Co., Chemicals Div. 
302-304 & 401 


Croll-Reynolds Engineering Co. ..... 234 
Dicalite Div., Great Lakes Carbon 
ON) RRS nee 
Suciee UR TE ec kk oo 8 sae 78 
Johns-Manville Sales Corp......... 508 
New York Laboratory Supply Co...C-41 
Scientific Glass Apparatus Co........ 54 


FILTER CLOTH 


Alsop Engineering Corp............ 110 
American Plant Equipment Co..... 8-65 
Cambridge Wire Cloth Co........... 214 
Sg a: eae ere are fie C-9 
Filtration Engineers, Inc.. a 


Industrial Filter & Pump Mfg. Co. 


Terriss —_Div., 
Supply Co. 


FILTER CLOTH—METALLIC 


Because Jerguson engineers work closely with the men in the chemi- 














cal and petrochemical industries, Jerguson has developed a complete Cambridge Wire Cloth Co........... 214 
line of specialized gages, valves and other equipment to meet the Machlett & Son, E...............- C-33 
specific problems you have in the observation of liquids and levels. National Filter Media Corp., The... .616 
All types of gages and valves are available in stainless, monel, nickel, Newark Wire Cloth Co............. 334 
hastelloy and many other materials . . . also with rubber, neoprene, Multi-Metal Wire Cloth Co.. . .204 
ir i lead, teflon, Kel-F and other linings. Gages are made in a variety of Sperry & Co., D. R..........+------ 632 
. connections . . . end, side or back . . . for close hook-ups to meet Piet. OG. TW Ws Bic s cc sinvconnecces 46 
Internal Tube your needs. : ’ | 
Cain: GebtebiGenthhee wai 
: ose Hook- ages. -R- and cost savings. Unions, nipples, 
Reflex Type illustrated.) Made in both Reflex reducers, ahown tees, ive ans a oo 
and Transparent types with a va- bleed valve all combined in space Ace Glass Imc........+0++-+eeeeeeee 710 
aan riety of offset valves for several saving unit, greatly reducing num- Alsop Engineering Corp............ 110 
close hook-up installations. ber of connections. Angel & Co., H. Reeve.........--. 725 
Large Chamber Gages. Minimize H nae nang a cp : : : : : ; ‘as 
boiling and surging effect. Made 9 te a noe Gages and Ertel Engineering Corp i ey 614 
in beth Reflex and Transparent; alves. (illustrated: Internal Tube, Industrial Filter & Pump Mfg. Co.. .51-53 
also with non-frosting gage glass Reflex, Heated-Cooled Gage; No. Jacoby-Tarbox C 632 
Sicheasiten 93 Jacketed Valve). Complete line ae lye ngage gilda iia aie ¢ 
f Machlett & Son, E. ........-+0:- C-33 





of heated and cooled gages and 


National Filter Media Corp., The...616 


Welding Pad Gages. For use Valves, in various models, both ly C 4] 

where gage must be integral part Reflex and Transparent. ie ae cues danareden Maga weer 5A 

Patented of vessel; staggered for continu- ; Sparkler Manufacturing Co........ 0-54 

Non-Frosting ous visibility ; also made in cir- Non-Frosting Gages. (Patented eS ee err 632 
Cage cular sight glass model. Flat Glass model, Reflex type, il- Terriss Div., Consolidated Siphon 

244 








lustrated ). Effective frost prevent- 











Supply Co. 


é Group GA _ Instrument Piping ing gages in both int l and ex- F 
Vales, ‘Gine: tmenines tenn ing & ate Lae = ghee tae tae Welch Mfg. Co., W. M..........--- 0-42 

Write for Data on Jerguson Products for FILTERS 

Chemical and Petrochemical Processing. 

OS oe A Peer eee cre 410 
Alsop Engineering Corp............ 110 
American Air Filter, Inc......... 150-250 
Gages and Valves American Plant Equipment Co.....S-65 
for the Observation se a oN ay aman ng Ea bariod +++ 826 
ee merican € “i See -6 
of Liquids and Levels BI Teaser ied, TMC... .2 csce se ccese 902 
Baker Perkins, Inc.............540-544 
Representatives in Major Cities Barnebey-Cheney Co............+-.- 17 
Phone Listed Under JERGUSON TAR AR SES peree ee 8-107 
Bethlehem Apparatus Co.......... C-148 
JERGUSON GAGE & VALVE COMPANY | | Bix’ nguetmes Ber ee 
1rd Machine UO.......-6 ee eens ) 
100 Fellsway Somerville 45, Mass. Carver, Inc., Fred S...........-+++++: 8 
Jerguson Tress Gage & Valve Co., Lid., London, Eng., Pétrole Service, Paris, France) cotiee G a Corp. ..++ reser ron 
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Croll-Reynolds Engineering Co., Inc. 


; ‘ NOW AVAILABLE... 
Cuno Engineering Corp. 


mae COMPLETE RANGE OF 
Dorr-Oliver, Inc... 913-917 | ASNT de 


Duriron Co., The 
a Corp, Pa. eres i$ SHEET FILTERS 
tnzinger Div., The Duriron Co 
Ertel "echianiien 1 SR eet — 8” — 12” — 16” 
Filtration Engineers Inc.............% 
Filtros Ine. 
General Ceramics Corp..............37 
Hardinge Company Inc 
Hercules Filter Corp 
Hungerford & Terry, Inc........... 205 
Industrial Filter & Pump Mfg. Co. 
5 8ESS-D 
Knight, Maurice A 
Komline-Sanderson Engineering Corp. 
C-15] 
Koppers Co., Metal Products Div., EFS-B 
Precipitator Dept. ........... 121-125 
Merco Centrifugal Co................ 2 
Mine Safety Appliances Co.......C-3: 
Niagara Filters Div., American Ma- 
chine & Metals, Inc 802-806 
POT Cha) See. ae 73 
Selas Corp. of America 62 eus 
Sharples Corp., The 4 
Sparkler Mfg. Co yk Ideal for products ranging from ultra fine 
Star Tank & Filter Corp...........1% rogen solutions to coarse prefiltered 


Spenry & Ci PB, i 35 3.0 cian. a3.0s 632 p7 ‘ 
Terriss Div., Consolidated Siphon ulk chemicals. 


Supply Co. 24 Send for Catalog illustrating the complete line 
of corrosion resistant filtration equipment. 


United States Stoneware Co., Pal a ERTEL ENCINEERING 


Morte: 450, tees Bigs. os as ss os 6 AO RPORATI 


KINGSTON 9, NEW YORK 
Branch Office & Showroom Located in New York City 
FIRE DETECTION OUR _REPOESENTATIVES COMPLETE LINE OF 


PORE TR iio cas tence ess . 905 Liquid Handling Equipment 


FIRE EXTINGUISHERS 
Ansul Chemical Co 
John Bean Div., Food Machinery & 
Cienical Corp... is. ids oes 324, 326 


CUE A ooo ee a vic co oka ccs ea aes 50 
Propectosent Co.: ... 6. eee e cece ane C-38 


Welch Mfg. Co., W. M............ C-42 at 
FIRE PROOFING COMPOUNDS BOOTH 


Johns-Manville Sales Corp 
Victor Chemical Works j A415 417 
es 


FITTINGS ene 
Exposition 
Alpha Plastics Inc 


American Instrument Co of 
Ameo: Metal, Ise... 3506.55. 6000.5 913 
Babcock & Wilcox Co., The, Tubular e ° 
EERE AR as 75 Chemical Industries 
Yr Alloy Corp j 
MUD vo Vide e ceeet onde eee H 
Emsco Mig. Co 0-123, 0-127 Convention Hall 
General Alloys Co ° 2 
General American Transportation Philadelphia 
Corp. 42-44 


General Ceramics Corp...............37 
ora DEC. 5 thru 9 
Haveg Corp 5s ° t ru 


Imperial Brass Mig’ Co., ‘The. -.139-441 ' 
International Nickel Co, The.......5 - Mass Mas 
Ladish Co, .. : 
Tead Lined Iron Pipe Co... 210 |ATLAS MINERAL 
Moray Co, 8. B.-.,....---.-83 | PRODUCTS CO. 


Parker Appliance Co., The..........7- 

Parke-Cramer O60... . 5.00 S0be <i 727 MERTZTOWN, PA. 

Potts Co., Horace T., Speedline 
Stainless Steel Fittings Div......307 


ERTEL ASBESTOS 
FILTER SHEETS 
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Directory, cont. . . 
For Plating, Cleani 
or a ing, eaning Speedline Stainless Steel Fittings 
Div., Horace T. Potts Co. ........307 
me Star Tank & Filter Corp. ..........129 
a n d R | n S a Ta n ks Terriss Div., Consolidated Siphon 
Supply Co. .. 244 
Tube-Turns, Inc. if ‘Div. of National “ 
Cylinder Gas Co. ....... ee, 
Tube-Turns Plastics, Inc. ............47 
Vogt Machine Co., Henry .......... 56 
Lg | SS ea ee 525 
| Welding Fittings Corp. ..219 - 
FLOORING 
\rmco Steel Corp.. . 231 
i+ ; ee Mineral Products Co., ‘The 415- 417 
Self-Operating ql20 a Grip-Strut Div. of the Globe Co..735- 737 
TEMPERATURE \Tae aN atin ee iene nist vdr shins hy ew 
ee > : ewl SIIB a 6! 'e'S 07s 0 kes « ois -14 
REGULATOR A\\ Industrial Steels Inc. .............726 
ve . Johns-Manville Sales Corp. s,s ae 508 
HAS EASY TO READ 4 : \ Knight, Maurice A. ? 
DIAL THERMOMETER =a United States Stoneware Co., The 
B: 10-12-14 
PLASTIC COVERED : 
THERMAL BULB = 
AND TUBING =. : FOOD INDUSTRIES EQUIPMENT 
Highly resistant to metal Shae oes 
4 Ameriean Tool & Machine Co. ......826 
remena Artisan Metal Products, Inc. .... ...318 
SIMPLE TEMPERATURE Atlas Mineral Products Co., The 415-417 
ADJUSTMENT BIF Industries, Inc. ........ . 902 
ree yo , a SE INS | | 
DURABLE CONSTRUCTION a a Blickman, Inc., S. sh scgitts's Us cua ie 
Carver, Inc., Fred S. Nag a eye 
VALVE STEM LUBRICATOR te SAO af eee ee 8-68 
Helps give better control, Dorr-Oliver Inc. ..............513-517 
keeps valve stem working freely , Eimco Corp., The .... .C-9 
Entoleter Div., The Safety Car Heat- 
ing & Lighting Co.. Se a ee 
Ertel Engineering Corp. eh ee. 614 
Girdler Co., The Votator Div. of the 
National Cylinder Gas Co. ........47 
SM Aor ae ee 23 
eg | a ee C-18 
Heyl & Patterson, Inc. ..... . 226 
Industrial Filter & Pump Mfg. Co. 51-53 
. ° Industrial Steels, Inc. ............. 726 
Simplest, Most Reliable Control Made International Engineering Inc. ... .C-114 
Koven & Brother, Inc., L. 0.........834 
: ® Se Cake Mick cu ak ed o4cy ss 9 C-43 
Holds Temperature at the Right Point Mission Mfg. Co, Centrifugal Pump 
» " apie Re a CE Rea oe tae 147 
Savings Often Repay Its Cost 3 to 6 Times a Year Morehouse-Cowles, Inc. ........... “C-22 
Niagara Blower gga 600 
ss Niagara Filter Div., American Ma-+ 
Why Powers No. 11-MF Regulator Gives Better Control and Lasts Longer— chine & Metals, Inc. ..........802-806 
better TEMPERATURE Control results from powerful bellows and mini- Perry Products Co. ................487 
mum of valve stem friction. Valve Stem Lubricator aids easy movement of Pfaudler Co., The ............. «- 502 
valve stem without binding. Double ply metal used in Powers bellows out- Proctor & ori i. eeigay.s — 
lasts ordinary single ply type. Greater durability of plastic covered bulb and sear weg. Rear mg isc oda 433 
ocbing also helps prolong the life of the regulator. Research Controls = a “ a . .C-134 
Dial Thermometer indicates temperature of solution under control. It gives ieee Meee, OO, cai. aed IOTR 
a visual check of the process and makes it easy to adjust regulator for dif- Sharples Corp., The ............... C-29 
ferent temperatures. Sprout, hago y ~ Co., Inc... 109-111- a 
Sant u mu: ’ Sturtevant Mill Co................. 
Eliminate the human element” in temperature control with Powers auto- ——. Div., Consolidated Siphon 
matic Regulators. They’re simple, compact and dependable. They stop OS “OR ere ae 244 
OVER-heating, prevent “boil-overs,” waste of steam, water wasted by evap- There Panel Div., Dean Products, 
oration, burnt plated parts, rejects, decomposition of costly additives and Pl Se re ee ag ae gam 
‘le i : : : olhurst Centri ugals i 
loss of volatile ingredients from cleaning solutions. Machine & Metals Inc. ..... 802-806 
Powers Nationwide Service and 24 Hour Delivery in the U.S.A. Tri-Homo Corp. . ete aeeeeeees - 305 
are important time and money saving advantages. Order a Walker-Wallace Div., A.P.V. Co. .. .543 
Powers No. 11-MF Regulator now. Call your supply firm or Wallace & Tiernan Inc............... 6 
write us direct for Bulletin 330 and prices. (48) 
FURNACES & ACCESSORIES 
THE POWERS REGULATOR COMPANY American Gas Furnace Co..........638 J 
American Instriiment Co. ..........736 
SKOKIE, ILLINOIS | Offices in chief cities in U.S.A.,Canadaand Mexico | Eclipse Fuel Engineering Co.........747 
Electric Hotpack Co., The ..........933 
Const : a Laboratory Jquipment Corp. .....C-124 
Over 60 years of Automatic Temperature and Humidity Control Machlett & Son, E...............0-33 





340 November 1955—CueMIcAL ENGINEERING 














National Carbon Co., Div. of Union 
Carbide and Carbon i Say ee 350 
Parks-Cramer Gas)... 3, 
Petro-Chem Development Co., Inc.. 
Precision Scientific Co. .............. 67 


Selas Corp. of America . e 62 
Standard Steel Corp...............801 
Stokes Machine Co. F. J. .......... 910 
Thermo Electric Co, Inc... .C-156, C-158 
RS TOG. oc,, Gane. ee 803 
Westinghouse Electric Corp. ....  ..60 
GAGES 
FEE a i LOR a IS Ree er 736 
American Instrument Co. ... 736 
Autoclave Engineers Sales Corp. . .434 
Baty men0en Ges... uae... wc 30 
Bogue Electric Mfg. Co............. 421 
Builders Providence, Inc. .......... 902 
Control Engineering Corp. ...... 118-122 
Fischer & Porter Co. .......... 200-202 
Wemmene Ce Te So ans. ooo csccas 139 


Jerguson Gage & Valve Co. ........ C-13 
mame 5hO8 108). 5 ee C-154 
Magnetrol, Inc. .... .431 
Minneapolis- -Honeywell Regulator Co. * 
MOORE TINS oc si ono oho oc OOD 
Naresco Equipment Corp., Subsid- 
iary of National Research Corp..(-115 
Penberthy Injector Co., Div. of 
Buffalo Eclipse Corp............ 426 


Powell Co., The Wm. ............... 48 
Pressure Products eeepc Ine ..C-37 
Rochester Mfg. Co. ..... . 422 
Stokes Machine Co., F. = .. 910 
Strahman Valves, Inc... BE Tas gsc cy 
Taylor Instrument Cos...............36 
Uehling Instrument Co. .......... Bie 


Wallace & Tiernan Inc............. 
renee ete, CO, We MS i as vas C- 2 


Yarnall- Waring AREY GF 633 
GAS BOOSTERS 

American Instrument Co. .... .736 

Autoclave Engineers Sales Corp. . . 434 


Eclipse Fuel Engineering Co........ 747 
General American : 
Corp. . eeeee 


GAS HOLDERS 


American Instrument Co. .... 
Autoclave Engineers Sales Corp. . 
General American Transportation 


. . 736 


RONG. Gv dass Ge ck Ba As Ce 42-44 
Koven & Brother, Inc., L. 0....... 834 
GAS PRODUCERS 
Baker & Co. .......... 0-17, C-19, C-21 
GAS PURIFIERS 
Adams Co., R. P. .410 
Anderson Co., The v. D. “0-129 
DAM Mi Os 5 es ok C-17, C-19, C-21 
Barnebey-Cheney Co.. 17 
Blaw-Knox Co. “103 
Koven & Brother, Inc., 4%. 834 
Peabody Engineering Corp... _.C-116 
Selas Corp. of America .............. 62 

Terriss Div., Consolidated Siphon 
Supply Co. ...... ; . .244 
York Co., Otto H. pee 
GASES 
Ansul Chemical Co. ....... ..521 
eee meee, POO eS ek ea 8 339 
GEARS 
Cleveland Worm & Gear Co. ......... 72 
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Hewitt-Robins Inc................ C-14 
Jeffrey Mfg. Co., The............... 201 
oe ee ee 
Philadelphia Gear Works ...........33 
Sier-Bath Gear & Pump Co. .........55 
GENERATORS 
Allis-Chalmers Mfg. Co. ........... 934 
Ackerman, Harold P. .... 824 
Baker & Co. Ci Oe Se C- 17, Cc 19, C-21 
Bogue Electric Mfg. Co............. 421 
Knapp Mills Inc. Andrews-Knapp 
>. Ee epee ae ie meer be 
Master Electric Co., The ............57 
Westinghouse Electric Corp. .........60 
GLASS, OPTICAL 
American Instrument Co. ..........736 
GLASSWARE 

Ace Glass Inc. P aa tae 710 
Bethlehem Apparatus Co. C-148 
Corning Glass Works ............ 25-27 


Fischer & Porter Co............. 200-202 


Kimble Glass Co. . 408 
Rowton Gime Gee Ss. oe C-154 
Machlett & ee Be pects e's i Sa C-33 
Martin & Co.,H.8. ........ C-138, C-140 
New York Laboratory Supply Co. ..C-41 
Welch Manufacturing Co., W. M. .. "0-42 
GRATING 
Aluminum Co. of America...... ee§ 235 
Grip-Strut Div., The Globe Co...735-737 
Welek Mie. Co. W. See. roan 
GRINDERS 
Entoleter Div., The Safety Car Heat- 
ing & Light a NR es eet ae 703 
CL oe SS irae 
Hardinge gi Weeds cle kG Sth Big as 4 


Miller & Son, Inc., Franklin P., 
Supreme Crusher Div. ..S-31 & C-117 
Morehouse-Cowles, Inc. 


‘emia Pulverizer Co. ..........336-338 
DO MMII sare o iie'y eas 3 45 we ee 330 
Pulverizing Machinery Co.......... C-30 
WG es OOS 5 vicGic es ccs os 719, 721 
Ross & Son Co., Charles ........... 447 
Sprout, Waldron & Co., Inc.. 109-111-113 
Sturtevant Mill Co................. 905 
PER neNe HORN se cae aie 305 


United States Stoneware Co... .10-12-14 
Williams Patent Crusher & Pulveri- 
ne > aera Oe aed ig nia green hg i econ 709 


HEAT EXCHANGERS 


Adams Co., R. P. ee 
Aluminum Co. of America...... 233-235 


American Instrument Co. 736 
American Plant Equipment Co. .....S-65 
Amersil Co., Inc......C-17, €-19, C-21 
Artisan Metal Products Co. .........318 
Biach Industries, Ine. ............€-131 
Spr Oss rac Clos ke BS 103 
Brows Pusteee Cae kk. sia sas es ee, 948 


Chemical and Industrial Corp., The | 8- eu 
Corning Glass Works ..... 7 
Croll-Reynolds Engineering Co., rng 


Downington Iron Works Div. of 


Pressed Steel Tank Co. .......... 714 
Duriron Co., The ................58-59 
Enzinger Div., The Duriron Co. ......34 
Falls Industries, Inc. ............... 37 
General Ceramics Corp.............. 37 
Girdler Co., The, Votator Div., Div. 

of National Cylinder Gas Co. ......47 
WE RN Sid ca vicves bak seas 534 
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Haynes Stellite Co., Div. of Union 
Carbide & Carbon Corp........... 350 
Heil Process Equipment Corp.. .622-624 
Hunt Machine Co., Rodney Process 
Equipment Div. 821 
Industrial Filter & Pump Mfg. Co. 51-53 


International Boiler Works Co., 
Us oa bk a cea ets 548 

Knapp Mills Ine., Andrew- ere 
Construction Co. eta: 

Mareo Co. eee 544 

National Carbon Co., Div. of Union 
Carbide & Carbon Corp. . 850 

Niagara Blower Co. . .600 


Patterson-Kelley Co., The....... 739-831 
Pfaudier Co. .. 502 
Platecoiled Div., “Tranter Mfg., ‘Inc. 
ee a a 340-342-344 
Pressure Products Industries, Ine. . .C-37 
Miete ite, Cen Sick. es ieee 719, 721 
Scientific Glass Apparatus Co. ...... 54 
Southwestern Engineering Co. .C-56, “! ro 
Star Tank & Filter Corp. 
Thermo-Panel Div., Dean ‘ns 


es avk ts + eee ona ete 744 
Treadwell Construction Co.. ..729 
Vogt Machine Co., Henry ...........56 
Walker-Wallace Div., A. P. V. Co. ..543 

810 


Wiegand Co., Edwin L.......... : 
Westinghouse Electric Corp. .... 60 
Young Radiator Co.... 


HEATERS & HEATING EQUIPMENT 


American Instrument Co. . . 736 
Black Sivalls & Bryson, Inc. ..114 
Brown Fintube Co. ..948 


Croll-Reynolds Engineering Co., ‘Inc. 
2 


wea torghttereraiia Wighun'a siacé a4 34 

Eclipse Fuel Engineering Co.......747 

Wraees Mie, 00... . 00s .kses C-123, C-127 

General Ceramics Corp.............37 

ree ie i és Oe 
Hanovia Chemical & Mfg. Co. 

C-17, C-19, C-21 

Heil Process Equipment Corp.. .622-624 
International Boiler Works Co., 

peels 5 va 5 548 
Niagara Blower Co. ... . .600 
Patterson-Kelley Co., The. 739-831 
Peabody Engineering Corp. .C-116 
Petro-Chem Development Co., Inc. 

eee MAREE ils ah 5 On 454: ao 0:0 bw C-44 
OM. ae ae ee .. 502 
Platecoil Div., Tranter Mfg., Inc. 

Ls Taree 2 ee . 340-342-344 
Precision Scientific Co. 67 
Rietz Mfg. Co. 719-721 
Selas Corp. of America. a i: 68 
Thermo-Panel Div., Dean Products, 

Inc. tial .744 
Trent, Inc. : 803 
Union Tron Works. nies 324 


Walker-Wallace Div., A. P. V. Co. ..543 
Wiegand Co., Edwin L............. 810 
Westinghouse Electrice sae ..-60 
Young Radiator Co.. 


HEATING SYSTEMS & ACCESSORIES 


Barnebey-Cheney Co.... eet 


Brown Fintube Co. ......... 948 
Commercial Filters Corp. .. . 310 
Eclipse Fuel Engineering ae ery: yy 
Emsco Mfg. Co........... ‘123, 0-127 
Grime C6... 5... ... oe 50 
Parks-Cramer Co. ... ey kichig ee 
8 Sere = ee C-128 
Wiegand Co., Edwin L.. Swe e 
Young Radiator gS eee eee C-162 


HOISTS 


Bartlett & Snow Co., The oe 247 
(Continued on p. 344) 
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and delivers them on time. This tank is one of two built by Brighton for the Forest 
Products Chemical Co., Memphis, Tennessee. Fabricated of 3S aluminum, it has a capacity of 
17,000 gallons and is used to store acetic acid. 

‘Delivery on the date promised resulted in considerable cost savings. Production started right on 
schedule. Brighton built exactly to our specifications . . . an excellent job of fabrication,’ reports 
Clyde B. Herrington of Forest Products Chemical Co. 

Brighton has the facilities and skilled metalsmiths to build chemical process equipment of virtually 
any type and size—pilot model to full scale. Typical examples are fractionating columns, heat 
exchangers, pressure vessels, agitating equipment, kettles, coils and evaporators. Have Brighton 
Bid Your Big Ones! Write today for full information. 


BRIGHTON COPPER WORKS, INC. 
822 State Avenue, Cincinnati 4, Ohio 
Process Equipment for the Chemical Industries Since 1914 
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Directory, cont. . . 


HOMOGENIZERS 


Chemicolloid Laboratories, Inc. ..... .22 
Entoleter Div., The Safety Car 
Heating & Lighting Co : 
Fitzpatrick Co., The W. J. ......... 140 
General Lead Construction Corp. .. .C-27 
International Engineering, Inc. ...C-114 
Kinetic Dispersion Corp. ......... C-118 
SE Sere ieee C-154 
Knapp Mills Inc. & Andrews- 
Knapp Construction Co.. ..........15 
Machlett & Son, E 
Marco Company 
Oe MEN Os. oss oe ecw oT ROTRI 
Tri-Home Corp. acne eee 


HOODS, FUME 


Alberene Stone Corp. of Virginia .... 
American Agile Corp. .. 
Blickman, Inc., S. eek 
Duralab Equipment Corp. .. 
General Ceramics Corp.. . 
Hamilton Mfg. Co. .......... 
ON SEES epee as Teper 
Kewaunee Mfg. Co. ... 
Laboratory Furniture Co. 
Metalab Equipment Co., 
Norbute Corp MS 
Misco Fabrico Fabricators, Inc. ..... 723 
Pla-Tank, Ine. Div. of The Chemical 
BU oa 4's scckig ch scp tasanad lee aa 
Scientific Glass Apparatus Co. ...... 
Sheldon Equipment Co., E. H. .. 


HOSE, NON-METALLIC 


Mewitt-Robins Imc. .............. 
Pangborn Corp. ........ Nod ts 
Raybestos-Manhattan, Inc., Packing 
US Sp er rere ee 
United States Stoneware Co., The 
10-12-14 


HUMIDIFYING APPARATUS 


American Instrument Co. 
Grinnell Co. ......... 
Niagara Blower Co. ... 
Parks-Cramer Co. .... 
Precision Scientific Co. 
Spraying Systems Co. 


INDICATORS 


BIF Industries, Inc. ..............902 
Baker & Co. ..........C-17, C-19, C-21 
Bailey Meter Co. ..................80 
Brooks Rotameter Co. .............606 
Cambridge Instrument Co. .........926 
Control Engineering Corp. ......118-122 
Fischer & Porter Co 200-202 
Pexpere Co. The ........... 
NS ies Of dis a's es 
Moewitt-mobins Inc. ........:..-...-. 
Imperial Brass Mfg. Co., The ... .4: 
Jacoby-Tarbox Corp. ...... 
Jeffrey Mfg. Co., The............... 
Leeds & Northrup Co. ............. 734 
Mine Safety Appliance Co. ........C-34 
Minneapolis - Honeywell Regulator 

Co, Sueustrial Div, .............5 
Potter Aeronautical Co. .... 
Rochester Mfg. Co. .......... 
Taylor Instrument Cos. 
Uehling Instrument Co. . nee 
Wallace & Tiernan Inc............... 
Yarnall-Waring Co. ...............63% 
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INSTRUMENTS, INFRARED PROCESS 
CONTROL 
Perkin-Elmer Corp., The 


INSTRUMENTS, OPTICAL 


American Instrument Co. 

Baird Associates, ra 

Brinkman & Co., C. Petar 

RUE Ce ee eee el. 164 

Liston-Becker Plant, Beckman In- 
struments, Inc. ... ; 

Machlett & Sons, Inc. Sa etn a eee on 

Perkin-Elmer Corp., » SR aie! 

Thomas Co., Arthur H. ..... 

Welch Mfg. Co., W. M. 


INSTRUMENTS OF PRECISION 


American Instrument Co. ...... 
BIF Instruments, Inc. ...... 
Baird Associates, Inc 
Cambridge Instrument Co., Ine..... 
Control Engineering Corp. ...... 
Ferranti Electric, Inc. 
Foxboro Co., The ee 
General Electric Co., Apparatus § Sales 
Aer PARC eR ea 
Jarrell- Ash Co. 
Kimble Glass Co. ... 
Leeds & Northrup Co. 
Machlett & Son, E 
Martinson Machine Co 
Minneapolis - Honeywell Regulator 
Co; Industrial Div... ys 531 
New York Laboratory Supply Co. .. 
Perkin-Elmer Corp., The ... ; 
Research Controls .............. C-134 
Technicon Co., The - 


Welch Mfg. Co., W. M. .... 


INSTRUMENTS—TESTING 


American Instrument Co. ..........736 

Baird Associates, Inc...............6: 

Brabender Corp.. 

Brookfield Engineering Labs, ‘Inc. 

Brooks Rotameter Co. 

Consolidated Engineering Corp. ..! 

Ferranti. Electric, Inc.............. 

Fischer & Porter Co 

General Electric Co., Appratus Sales 
Div 8 

Kimble Glass Co. .... 

Leeds & Northrup Co. 

Machlett & Son, E.. 

Martinson Machine Co... 

Mine Safety Appliance Co. 

Minneapolis - Honeywell Regulator 
Co., Industrial Div. re 

New York Laboratory Sup ply Co. 

Photovolt Corporation. . i 

Podbielniak, Inc. ae 

Precision Scientific Co. 

Research Controls ...... 

Rochester Mfg. Co. Pelee eat 

Scientific Glass Appar atus, Inc 

Torsion Balance Co., The . ‘4d 

Tyler Co., The W. ics. te Chee 

Wallace & Tiernan Inc...............6 

Welch Mfg. Co., W. M. . 


INSULATING MATERIALS, HEATING, 
ELECTRIC AND MOLDED 


Continental Can Co. 

Dicalite Div., Great Lakes Carbon 
Corp. 306-308 

Haveg Corp 

Insul-Mastic Corp. of America 

Johns-Manville Sales Corp. ........ 508 

Luzerne Rubber Co., The ..........409 

Owens-Corning Fiberglas Corp. .618-620 

Pittsburgh Corning Corp 38 

Mesistomes: Corn: 560856 os 5 VOR 248 
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8’0” Diameter x 60’0” Long 


<—__DAVEN PORT > 


“DAVENPORT” ROTARY a 
Steam Tube DRYER 


PRESSING — DRYING 


‘Eitmecretiic Equipment 


Continuous DeWatering 
Presses 


ROTARY DRYERS 
Steam Tube, Hot Air 
folate Mm Olla-\a mm ala: 


ROTARY COOLERS 
YW cehictaelalem Vig 


INSTALLED AT THE GLIDDEN Co.., 
CHEMURGY DIVISION 


This unit has been installed recently to supplement 
Glidden’s drying capacity on Soya Bean Flakes. 


Let our engineers assist you on any of your de-watering — 
drying — or cooling problems. 


Send for our complete catalog “A” or for quick refer- 
conn consult your Chemical Engineering Catalog, 1954 or 
55 


) daven por MACHINE and 





OAVENP ORT, 1OWA FOUNDRY COMPANY 


A 
SYNCHRONIZED 
PICTURE... 

Yovs LABORATORY 


METALAB Equipment synchronizes laboratories by: 
INTEGRATING PERSONNEL MOTION into an 
efficient laboratory layout . . . saves job time. 


COMBINING STANDARDIZED UNITS with a cus- 
tomized installation . . . saves planning expendi- 
tures. 


COORDINATING MECHANICAL SERVICES with 
maximum utility and economy... saves construct- 
ion costs. 
Our complete line of Sectional Units designed for inter- 
changeability and flexibility assures you a synchronized 
installation which will produce peak laboratory efficiency. 
METALAB Cjicoment Come 


nd hada y Se OF NORBUTE CORP 


310 DUFFY AVE., HICKSVILLE, LONG ISLAND, N. Y. 


NAME 





ORGANIZATION 
eo NEE SA aeRO VS 


CITY. IONE STATE 
Please Visit Us In Booth 901—Chem Show Philadelphia Dec. 5-9, '55 
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FIGHTING 
PUMP e' 
LEARAGE? 


RRVCB Seal 
Tefion* Type 


Relax . . . specify Sealol-Flexibox Teflon* Mechanical Shaft Seals for 
your new rotary and centrifugal pumps . . . install them on the pumps 
you have in service. Sealol-Flexibox Seals will positively stop dangerous, 
wasteful leakage in your process pumps. 


Effectively sealing all types of chemical liquids . . . even corrosive, 
abrasive, or gum-forming, Sealol-Flexibox Mechanical Shaft Seals are 
adaptable to pumps having shaft diameters up to 6”, shaft speeds to 
3600 RPM, temperatures to 450°F, and pressures to 1000 psi. 

Turn your pump leakage problems over to Sealol-Flexibox today . . . 


we are ready to furnish engineering data and recommendations. 
*DuPont Trademark 


our Booth © 25th EXPOSITION OF CHEMICAL INDUSTRIES 
*3-25— PHILADELPHIA, DECEMBER 5-9 


SEALOL CORPORATION °* i383 Post Road, Providence 5, R. I. 
New York * Philadelphia * Chicago * Cleveland * Dallas * Houston * San Francisco 
Los Angeles * Charleston (W. Va.) * Norfolk * Seattle * St. Lovis * Tulsa * Edmonton 
Toronto * Montreal (Can.) — Overseas — Flexibox Ltd., Manchester, England * Flexibox 
SARL, Paris * Flexibox GMBH, Frankfurt. 


ay BALANCED PRESSURE SEAL 





Directory, cont, . . 


Sauereisen Cements Co............ 
United States Gasket Co 
Westinghouse Electric Corp. 


INSULATION, FURNACE 


Amersil Co., Inc C-17, C-19, C-21 
"toe Div., Great Lakes Carbon 
NS EA PTR” cena ee 306-308 


| Cor 
pions Manville Sales Corp. .........{ 508 


JOINTS 


Ace Glass Ine. ..... 

Barco Mfg. Co. - 
RI Se ein Ving oa c-o 5u 607 
Croll-Reynolds Engineering Co......2 
Doré Co., John L. 

Emsco Mfg. Co 

Johns-Manville Sales Corp. ........ 508 
Lovejoy Flexible Coupling Co....... 
Resistoflex Corp. 

Rothern Mig. Co. 00.366. 0.0% 


| Spraying Systems Co. ............. 833 


United States Gasket Co........... 
Yarnall-Waring Co. 


KETTLES 


| Allis-Chalmers Mfg. Co. 


EE NG vs aac aa whee Gd ho ah 103 

EEN SEES PEER RAT 407 

Cleveland Mixer Co., 

Downington Iron Works, Inc., Div. of 
Pressed Steel Tank Co. .......... 714 

General Ceramics Corp....... .37 

International Engineering, Inc... ..C-114 

Knight, Maurice A. 

Koven & Brother, Inc., L. 0 

Lehmann Company, Inc., * Oy SB ea 9 © 

Misco Fabricators, Inc. ............ 

New England Tank & Tower Co. ..... 

Patterson Foundry & Machine Co. . .331 

Patterson-Kelley Co., The ......739-831 

Pfaudler Co., The 

Star Tank & Filter Corp. ; 

Terriss Div., Consolidated Siphon 
Supply Co. 2 

Thermo-Panel Div., Dean Products, 
Inc. 7 

Trent, Inc. 

United States Stoneware Co., The 

10-12-14 


KILNS 


Allis-Chalmers Mfg. Co 

American Gas Furnace Co 

Bartlett & Snow Co., The C. 0. ......2 

Blaw-Knox Co. 

Davenport Machine & Foundry Co. ¢ “4 

Electric Hotpack Co., The 

General American Fn SA ie 
Corp. 

Hardinge Company, Inc. 

IN ID 5 5 4 yan She's wise + pap es 

Standard Steel Corp. .............. 801 


LABELING MACHINES 


Pharmaceutical and Chemical Indus- 
er Caney COPD. os. oe ee nc ee ins C-55 
Pneumatic Scale Corp., Ltd. ......... 17 


LABORATORIES, TESTING 


American Instrument Co. ......... 736 

Laboratory Equipment Corp. ....C-124 

Nichols Engineering & Research 
Corp. 

Podbielniak, Inc. 
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LABORATORY APPARATUS & 
SUPPLIES 


Ace Glass Ine. Sake al ot 
American Agile Corp. 
American Instrument Co. 
American Plant Equipment Co. ....S-65 
Amersil Co., Inc C-17, C-19, C-21 
Autoclave Engineers Sales Corp. . 434 
Baker & Co. C-17, C-19, ‘C-21 
Baker Perkins, Inc. ............ 540-544 
Barnstead Still & Sterlizer Co. ..:... 636 
Bartlett & Snow Co., The C. O. . .247 
Bethlehem Apparatus CMe sate 
Bishop & Co., J., Platinum Works... 
Brinkman & Co., GO. Ae iis cess sd aes C-36 
6 exp Engineering re 

ine. 343 ytv et see 4 
Carver, Inc., 
Centrico, Inc. 
Chemineer, Inc. ‘15! 
Corning Glass Works ............25 
Derrick Manufacturing Co. ........ 
Ertel Engineering Corp. ............6 
Electric Hotpack Co., The .......... 933 
Fischer & Porter Co........... 200-202 
Great Western Mfg. 
Hanovia Chemical & 


Fred s. 


Mfg. 
C- 17, C-19, C- 21 
SOATNINO OO... . 50, Gaick Bae oe aes 4 
High Pressure Equipment Co. ......717 
International Engineering Inc. ....C-114 
A ge bea nie sa ree ne 408 
Kinetic Dispersion Corp. ........ C-118 
Montes Gisss: Ca... 5 1.2 GRRE C-154 





The Continuous Flow — 


“EPPENBACH” 


HOMO - MIXER 


Specializing in the Processing of 


POLYURETHANE MATERIALS 


EXCLUSIVE FEATURES 


. Adapted to stationary or portable operation. 
. Can be vertically or horizontally mounted. 

. Speed regulation controls discharge capacity. 
. Homogenizing head quickly dismantled for cleaning. 
. Can be modified to suit any existing processing 


requirement. 


. This Continuous Flow Homo-Mixer 


can be easily converted to our 

Standard high speed, high gear unit 

for producing emulsions and disper- 

sions of small particle size, (as de- 

scribed in Catalog #402-R-1) 
Made in both Laboratory and Produc- 
tion models so Laboratory or Pilot 
scale results can be reproduced on a 
production basis. 


QUALITY 


For additional information refer to Model #3000CF 


How it Operates A D) M | R AL 
diner modifiers are introduced, via a [i k@L@) Mapa | 1p Oh 


suitable metering and proportioning 
apparatus, into the homogenizing 
zone of the turbine mixer where they 
are uniformly blended and then 
discharged under pressure. 


Laboratory Glass Supply Co. .....C-135 
Laboratory Equipment Corp. ..... 
Luzerne Rubber Co. 

Machlett & Son, E, 

Martinson Machine Co......... 
Minneapolis- og amg 

Co., Industrial Div. 

Mixing Equipment Co. 
Morehouse-Cowles, Inc. ... 
—_ Brunswick Scientific Co. 

New York Laboratory Supply Co. ..C 
Photovolt Lt Ee ae a 7 
Podbielniak, Inc. 

Precision Scientific Co. .............6 
Research Controls 

Scientific Glass Apparatus Co. ... 

Selas Corp. of America ............. 
Sturtevant Mill Co................. 905 
Technican Co., The .... .C-32 
Terriss Div., Consolidated ‘Siphon 

ES OO Coe es te ce <2 
cuomee Co., Avthur FS os .16 
8. SRP Aad cee 305 
Tyler Co., The W. C. . 46 
United States Stoneware Co., The 
10-12-14 

. .C-42 


INC., 


45-10 VERNON BOULEVARD 


LONG ISLAND CITY 1, N.Y 























chlorinated organics 


phenol hot caustic liquors 


caustic potash 

alcohols 
caustic soda 
natural gas 


glycerine 
Welch Mfg. Co., W. M. 


formaldehyde 
LABORATORY FURNITURE 


Alberene Stone Corp. of irginia 
Duralab Equipment Corp. a ae 
Dero OO. i oo 6 en 8 vc en C-153 
Hamilton Mfg. Co. .............. C-161 
Kewaunee Mfg. Co. ................ 707 
Laboratory Furniture Co. ..........414 
Metalab Equipment Co., Div of 
PROTOS Cri in'ex pov G ein nico 901 
New York Laboratory Supply Co...C-41 
Scientific Glass Apparatus Co. ......54 
Sheldon Equipment Co., E. H. ...... 136 
Weich Mig: Co. WM. 6 Ge 


Uniform, 
pore free 
nickel deposit 
fully adherent 
to the steel 


NICKEL-PLATED SEAMLESS 


Pipes - Tubings - Fittings 


The exclusive time-tested BART LECTRO-CLAD 
PROCESS electrolytically deposits a corrosion resist- 
ant nickel lining on the interior surface of steel pipe 
from 114” to 24” diameter and in 20-foot random 
lengths. 


LAMPS 


Hanovia Chemical and Mfg. Co. 
C-17, C-19, C-21 


LECTRO-CLAD is the answer to corrosion and con- 
tamination problems in the conveying of highly corro- 
sive materials . . . and the cost is surprisingly modest. 





BART MANUFACTURING CORP. 
229 Main Street Belleville 9, New Jersey 


Visit our Booth $107 at Chemical Show 


LEAD BURNING AND COATING 


General Lead Construction Corp. ...C-27 
Heil Process Equipment Corp... .622-624 
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Now! A Change Can * 


dvantages of a Heavy ¢ 
Duty Paste Mixer! 


> 





The “Pony” Paste Mixer comes in 2 con- 
venient types: TYPE 1— With portable turn- 
table (shown). TYPE 2—With attached turntable. 


Unique mixing action! There you have the 
“secret” of the “Pony” Paste Mixer. This 
machine combines the mixing advantages 
of the sigma blade, or heavy duty, paste 
mixer with the versatility and ease of clean- 
ing of a change can mixer. Here is how it 
works: 

The “Pony” Mixer's 2 sets 
of U-shaped blades approach 
its two stationary breaker 
bars at a constantly diminish- 
ing angle, compressing the 
materials caught between. 
This creates intense shear and 
excellent wetting. 

The staggered position of 
the blades permits these in- 
tense actions to be in rapid 
series. This reduces the load 
on the machine and permits 
the handling of heavy pastes 
with comparatively littie 
power requirements. 

The wide tapered bottom blades impart 
an upward thrust and rolling action to the 
material. The can rotates in the same direc- 
tion as the mixing blades at an unsynchro- 
nized rate of speed. The entire batch is con- 
Sstantly agitated, constantly moving; “dead” 
spots and stratification of materials are 
eliminated. This, plus the intense shear 
developed, guarantees superior wetting, a 
homogeneous batch and reduces the load 
in any subsequent dispersing process. 

Find out how the “Pony” Mixer can help 
your production. For a free, illustrated 
folder, fill in and mail the coupon today! 


H 





ana blades. 


HERMAN HOCKMEYER & CO. 


341 COSTER ST.,NEW YORK 59, N.Y. 








eee00080000080008000080 

@ Herman Hockmeyer and Company 

@ 341 Coster St., New York 59, N. Y. CE-115 @ 

@ GENTLEMEN: Please send me your free, illus- @ 
trated folder describing the “Pony” Paste Mixer o 

© in complete detail. 














Zone. State. 
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Direcrory, cont... 


Knapp Mills Ine. & Andrews- 
Knapp Construction Co. ..........19 
Lead Lined Iron Pipe Co...........210 
Treadwell Construction Co.......... 729 
United States Stoneware Co., The 
10-12-14 
PP MREMEMOU NOG, BI 65s ae mininid oO 8 339 


LIME, CHEMICAL & HYDRATED 


Minerals & Chemicals Corp of 
ig, RR ie es eae De 807 
LOADERS 
Eimco Corp., The ............ .C-9 
General American Transportation 
WS cout Us Cet as hs vgie eds 42-44 
Hough Co., The Frank G. ........... 69 
ARSE a 532 
Sprout, Waldron & Co., Inc... . . .233-235 
LUBRICATING SYSTEMS 
Farval Corp. ....... 12 
MAGNETIC SEPARATORS 
ae a ia, nis ee kis. 6 00-0 60 S-65 
Eriez Mfg. Co. C-157 
Exolon Co. .... ae a 5a vs on SS 
Jeffrey Mfg. Co., | A SRRE Ten 201 
Magnetic Engineering and Mfg. Co. . .236 
Prater Pulverizer Co. ......... 336-338 
Terriss Div., Consolidated Siphon 
Supply Co. ca is's 
MASTICATORS 
Miller & Son, Inc., Franklin P., 


Supreme Crusher Div............ Cc -31 
a ae ea eae 719-721 
Ross & Son Co., Charles ....... 447 


MATERIALS HANDLING EQUIPMENT 


Allis-Chalmers Mfg. Co. ...........934 
BIF Industries, Inc. ae . 902 
Barrett-Cravens Co........... 634 ‘& 733 
Bartlett & Snow Co., The ( . 247 
Beaumont Birch Co................ 445 
Buda Div., Allis-Chalmers Mfg. Co. . .934 
Carrier Conveyor “ages Soe es Oe 117 
Chain Belt Co. ..... wars ee 
DR a NE. PSs wc as 921-925 
Dracco Corp Oe ae: 808 
te artis i 
Eriez Mfg. Co. Se hails icciel Leica C- 157 
General American Transportation 
ee eer Ry 44 
Great Western Mfg. Co......... 741-743 
a Ae aa oo Bee 23 
Hewitt-Robins Inc................. C-14 
Hough Co., The Frank G. ............ 69 
Jeffrey Mfg. Co., The .... ..201 
ah SEA Se eg: 532 
Luzerne Rubber Co., The ........... 409 
Magnetic Engineering and Mfg. Co. . 236 
Mission Mfg. Co., Centrifugal Pump 
RS ccsts Sey ewe va eb ese eG C-147 
he, eh) EPPO Oe IE 
Pulverizing Machinery Div., Metals 
Disintergrating Co. ............. C-30 
Read Standard Corp. .............. 608 
Simpson Mix-Muller Div., National 
Engineering Co. ...........%++:: 232 


Sprout, Waldron & Co., Inc.. 

Tote Systems, Inc. 

United States Stoneware Co., The 
10-12-14 


. 109-111-113 
605 





a ae 


Andustrial 
| Heating Mippliances | 





CALCINERS 

Rotary Retort. Calciners—Con- 
tinuous and Batch Type. Re- 
tort sizes up to 24” dia. by 15’ 


long. Described in Catalog 
606C. 
BURNERS 


New Burner Catalog C6A gives 
complete technical data on air- 
gas and oxygen-gas burner 
equipment. 











Sharp Flame Ribbon Burners 
Fishtail Burners 

Needle Point Glass Fires 
Blowpipes 


Hand Torches 

Mixing Equipment 

Flow Meters 

Fire Checks 

Ball Joints 

Blast Burners 
Oxygen-Hydrogen Burners 
Furnace Burners 

















e Furnaces 


Oven Furnaces for operation 
up to 2500° F. Bulletin 215 
details construction and sizes 
available. 


Visit AGF at the 
Chemical Show - 
Booth 638 


ks AMERICAN Gas FURNACE Co. 


since 1878 





NAC Pioneers 






November 1955—CHEMICAL ENGINEERING 








METAL COATING AND PLATING 


eee NO other Armco Steel Corp. ................231 
5 Bart Mfg. Corp.. sa te OE CT 
e ° General American Transportation | 
CT oo eae | 
2 M. W. Protective ’ Coatings Div., 
compares with Ot atlases 


Queleor, Ine. ... 


Stokes Machine Co., F. ra 
Treadwell Construction Ca’ 


Trade Mark R 





METAL CONTAINERS 


Delaware Barrel & Drum Co. ......C-25 

Greif Bros. Cooperage Corp., The ..... 76 

| Heil Process Equipment Corp...622-624 | 

| Misco Fabricators, Inc. ............ 723 
Murray Co., A. B. ........ + oe OOo | 
National Lead Co... .. '.702-706- 708 

| Pressed Steel Tank nicl ; 

| Reynolds Metals Co. ..............436 FIG. 6061 
Tote Systems, Inc. ..... nie . 605 





METALS 


Aluminum Co. of America ..... .233-2 


Modern, All-Purpose Allegheny Ludlum Steel Corp. 
American Platinum Works, 


A N T H R A F [ LT Ampco Metal, Inc. .... moieos rae” 
Armco Steel Corp. . 


Stands Alone as the Aime Steel Corp. ~~ ) HORIZONTAL 


e e ° Bethlehem Apparatus iti ebetid cs C- 148 
One Filtering Medium Bishop & Co., J., Platinum Works... 


° Callery Chemical Co. .... 5S 
that is BEST for All Carborundum Metal Co., Inc, ‘The ’ PUMPS 


i Div. of The Carborundum Co......! _— 
Types of Filters Cooper Alloy Corp. ................ 08 year for 


P : Duriron Co., The ....... | 
Years of efficient and economical Bastern Shaialoes Btssl Corp. mae 
use in every type of filter plant has cs "4s VERTICAL 


General Alloys Co. Ee 
made Anthrafilt the standard of Haynes Stellite Co., Div. of Union 
excellence in the filtering medium Carbide & Carbon Corp... 
field. Industrial Steels, Ine. 


ANTHRAFILT is made from selected International Nickel Co., The 
Lukens Steel Co. ..... 


Pennsylvania Anthracite, low in Marny:-Cou Ack ee 
ash, high in anthraxlon, low in fri- = National Lead Co. ......... 702-706-708 
ability, correctly shaped and sized | Rem-Cru Titanium, Inc 

for best overall results in filtration. Republic Steel Corp. 

m Sel-Rex Precious Metals, Inc. 

switch to Titanium Alloy Mfg. Div., National 
DE oi. cdacn beaut eee ee 708 


ANTHRAFILT United States Steel Corp......518-522 


° Westinghouse Electric Corp. .........60 
for more efficient Whitehead Metal Products Co. .....429 


and economical 
filtration 


grave EXKOpNYY gg © 


es 


METERS 


American Gas Furnace Co.......... 
GUM EMERGE | Bailey Meter Co. 
capacity . . . longer filter runs Beckman Instruments, Inc. ........ 
. cleaner washings at lower Brooks Rotameter Co. 
cost...removes entrained tur- Buffalo Meter Co. 
bidity from industrial process Control Engineering Corp. ae 
solutions or wastes. Fischer & Porter Co.. wae 5 00-268 
Foxboro Co., The ... 2 heh oar eae 
Write today for full details Heyl & Patterson, Inc. ae oe an 
relates recommendations fo Hoke Ine. 2: aw & 3 OF 35 
Jacoby-Tarbox C ‘orp. os . 632 
PALMER Minneapolis - Honeywell Regulator 
Co., Industrial Div. . .531 
FILTER EQUIPMENT CO. Philadelphia es & sporseceesd Co. 
P.O. Box 1696 — 822 E. 8th St ap 
Erie, Pa. Photovolt Corp. .... 
Potter Aeronautical Co.: 
Precision Scientific 
Representing Quaker Oats Co., The Electrostatic 
ANTHRACITE EQUIPMENT CORP. Div. of Mechanical Research Dept. . 
Anthracite Institute Bidg., Wilkes-Barre, Pa Welch Mfg. Co., Wie okie oko aw: C- a 
Westinghouse Electric Corp. . . 60 


(Continued « on np. 352) 
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HEMICAL PORCELAIN 


Chemical inertness to acids of all concentrations is a characteristic 
of porcelain. And, as made by Lapp, it is pure, dense, hard, close- 
grained, homogeneous and non-porous. This means there can be 
no penetration of Lapp Porcelain—no crumbling from capillary pressures—no absorption of liquids to 
contaminate later processing. 

Valves, pipe, towers, and special shapes of Lapp Chemical Porcelain are operating with almost un- 
limited service in hundreds of installations where “no other material would ever handle the corrosion 
problem.” At cost figures that set records for economy, too. For Lapp Chemical Porcelain equipment costs 
but a fraction of that for special alloy and lined equipment—and quickly makes up, in reduced mainte- 
nance and elimination of need for replacement, the difference in its initial cost over that of cheaper “corro- 
sion resistant” materials. 


S&S 
Se 
































LAPP PORCELAIN CHEMICAL TOWERS 
AND TOWER PLATES 


For distillation, absorption, fractionation...or any process 
where liquids and gases must be tower-processed—towers of 
Lapp Porcelain assure long life, non-corrosion and purity of 
output. These towers are made entirely of porcelain (except 
for externally attached hardware, armor, steam-heat piping, 
jacketing, etc.). They can, on specification, be supplied with 
polished optically-flat joint faces for assembly without gaskets. 
The Lapp Porcelain ring support plate is built of contiguous thin-walled glazed 
porcelain tubes, permanently compressed and fused in a heavy outside porcelain ring. 
It provides almost twice as much free space as conventional drilled or slotted plates. 


LAPP PORCELAIN RASCHIG RINGS 


Lapp Raschig Rings are of solid Chemical 
Porcelain, completely vitrified, strictly 
non-porous and iron-free. Inert chemical- 
ly, they offer an indefinite life chemically. 
Physically, Lapp Porcelain is tougher 
against the abuse of tower operation 
than most of the regularly used tower 
packings. “Standard” rings 34” to 3” and 
heavy-duty partition rings 3” and 4” 
available from stock. 






































The photo shows one porcelain section of the Lapp absorp- 
tion tower sketched at left. This tower, 26 inches in inside 
diameter, 241% feet high, is provided with an insulated 
jacket, built-in steam coils, Tufclad-armored dome and 
outlet sections. All joint-faces are polished to an optically 
flat surface for vacuum tight assembly without gaskets. 



































LAPP PORCELAIN VALVES AND PIPE 


The dependability and long life of the Lapp Valve, attested by 
successful installation in hundreds of chemical processes, is due to 
its sound design and the fact that it is made of porcelain—body, 
plug and packing rings. Y-valves and angle-valves 12" to 6", 
plug cocks, safety valves, flush valves, pipe and fittings 1" to 8”. 


LAPP TUFCLAD ARMOR 


Security and safety of plant and personnel are assured with use 

of Lap; Porcelain with Tufclad armor—multiple layers of woven 

fiberglass impregnated and bonded to the porcelain with an Epox- 

ide resin. Armor will hold operating pressures against gross leak- 

ple gh eg a es en ee y WRITE for description and specifi- 
cations of Lapp Porcelain processing 
equipment. Lapp Insulator Co., Inc., 

BOOTH 814... Chemical Show . 150 Wendell St., Le Roy, N. Y. 














NO STUFFING BOX...NO LEAKAGE 


Basic feature of Lapp Pulsafeeder design is its combination of reciprocating piston 
action (to provide the accuracy of positive displacement) with a hydraulically 
balanced diaphragm which isolates material being pumped from working pump 
parts—and, of course, eliminates need for stuffing box or running seal. 
Control of pumping rate is achieved at constant pumping speed; variable flow 
results from variation in piston stroke length—adjustable by hand-wheel, or, in 
Auto-Pneumatic models, by instrument air pressure responding to any 
instrument-measurable processing variable. 
In general, use of the Lapp Pulsafeeder is indicated for continuous (or 
intermittent) pumping, at accurately controlled volume, of fluids which cannot be 
safely éxposed to conventional pistons, cylinders and stuffing box packing— i Lapp Auto- Pneumatic 
because of the corrosive action of chemicals being handled and/or need for _ 2 Pulsafeeder—r 
protection of product against contamination. | to pneumatic instruments 
To meet the varied demands of low-viscosity liquids, high-viscosity liquids, _ 
slurries and gases, liquid-handling heads and valves are offered in a variety 
of materials and designs. 





WRITE for Lapp Bulletin 440 which shows typical Pulsafeeder 
applications and flow charts, and which describes and lists 
specifications of models over a wide range of capacities and 
constructions. Lapp Insulator Co., Inc., 150 Wendell St., Le Roy, 
New York, 


N : W “Microflo” Pulsafeeder 


per precision pumping at micro flow rates 


The “Microflo” Pulsafeeder brings the Pulsafeeder princi- 

_ ple of controlled volume pumping to research applica- - Se Soe 
tions, pilot plant and production line use which require > J ep nestoace 4 liquid 
precise pumping, metering of fluids, chemical feeding, % a 4 end, ball valves 
sampling, proportioning and filling at micro flow rates. ;, 

“Microflo” Pulsafeeder employs the same proportioning 
pump design features of the PULSAFEEDER—has no 
stuffing box, permits no leakage. Maximum flow of 2150 
ML. per hour, at 1000 psig. Lapp “Microflo” Pulsafeeder 
assures years of dependably accurate pumping. with no 
danger of pump failure, corrosion, contamination or 
leakage of liquid being pumped. WRITE for Bulletin 500 
which gives complete description and specifications for 


Lapp “Microflo” Pulsafeeder. L 


PROCESS 
EQUIPMENT 














Directory, cont .. . 


MICROSCOPES 


American Instrument Co. ..........7: 
Brinkman & Co., C. A. .. 

Machlett & Son, E 

New York Laboratory Supply Co. .. 
Perkin-Elmer Corp., The 

Scientific Glass Apparatus Co. ......! 
Thomas Co., Arthur H. 

Welch Mfg. Co., W. N. . 


MILLS 


Chemicolloid Laboratories, Inc. 
Combustion Engineering, Inc., 
mond Div. 
Day Company, Inc., The J. H. 
Fitzpatrick 3 The Wiw, 5 
Gump Co., B. F ie Oe 
Hardinge Co. 
International Engineering, Inc. 
Kinetic Dispersion —_ CS ergs ee C. 118 
Lehman Co., J. M. 3 a2 .C-43 
Miller & Son, Inc., e Franklin P. 
Supreme Crusher Div. ...C-31, 
Morehouse-Cowles Inc. : 
Patterson Foundry & Machine Co., 
OO stein ge hehe See stay <a? gins 331 
Mig e eutical & Chemical Industry 
a A See ee .C-55 
Prater Pulverizer at sae pial 336-338 
Premier Mill Corp........... 809 
Pulva Corp. .... eeeee 
Pulverizing Machinery Co. 
Reitz Mfg. Co. ..... (eevcaas 
Ross & Son Co., Charles. eee 


Sturtevant Mill Co.. Pee 
ee <4 & Sons, Wm. R., Div., J. M. 
mann Co. .... 

Tri-Homo Corp. . 

Troy Engine & Machine Co 

United States Stoneware Co., The 

10-12-14 

William Patent Crusher & Pulverizer 


MINERALS 


Johns-Manville Sales Corp.-........! 
Minerals & Chemicals Corp. 
America 


MIXING & KNEADING MACHINERY 


Alsop Engineering Corp. ...........110 
American Tool & Machine Co. .. 
American Well Works, The 
Baker-Perkins, Inc. .... 
Brookfield Engineering puhbenaiaien 
ee oe 
Carrier Conveyor Corp. 
Chemineer, Inc. .. 
Cleveland Mixer Co., " 
Colton Co., Arthur 
Day Company, Inc., The J. H. .. . 921-925 
Entoleter Div., The — Car Heat- 
ing & Lighting Co.. .703 
Gabb Special Products, Div. of The 
E. Horton & Son Co...... .C-122 
General American Transportation 
Corp ‘o> eee 
oui Company, _& Jee 5 
Hardinge Company Incorporated 
(Mixers Slurry) we 
Hermas Machine (Co... . Ci ii7 
Hockmeyer & Company, Herman ...C-61 
International Engineering, Inc. .. .C-114 
Kinetic Dispersion Corp. .... 
Koven & Brother, Inc., 
Lehmann Company, Inc., 
Marco Co. .... eis 
Mixing Equipment Co. eg eae a 
Morehouse-Cowles, Inc. 
Neumann & Weaver, met. osx . .C-168 
New England Tank & Tower ae: 52 


352 


Patterson Foundry & Machine Co. ..331 
Patterson-Kelley Co., The 939-831 
Read Standard Corp. .............. 608 
Rietz Mfg. Company 719, 721 
Ross & Son Co., Charles .... .447 
Simpson Mix-Muller Div., National 
Engineering Co. seis er 
Sprout, Waldron & Co.. .109-111- 113 
Star Tank & Filter Corp. 
Stokes Machine Co., F. 
Strahman Valves, Inc. 
Sturtevant Mill Co 
Terriss Div., 
Supply Co. ... 
— -Panel Div., ‘Dean ‘Products, 
n 
Thropp & Sons, Wm. R., Div. of J. M. 
Lehmann Co. .... ‘ .C-43 
Treadwell Construc tion “Co. or ope 729 
Tri-Home Corp. . : 305 
Troy Engine & Machine Co. ... BAT 


MOLDING MACHINERY 


Carver, Inc., Fred S. ... 
Stokes Machine Co., F. i 


MOTORS, ELECTRIC 


Allis Co. The Teelei 931 
Allis-Chalmers Mfg. Co. ............934 
Bogue Electric Mfg. Co............. 421 
General Electric Co., rises semecat Sales 
Div.-233 i . 850 
Master Electric Co., ‘The PROS eSl eae 
Reeves Pully Co...... .C-165, C- 167 
U. S. Electric Motors, er... .148 
Westinghouse Electric Corp. .........60 


NAVAL STORES 
National Rosin Oil Products, Inc. ..... 


NITRATORS 


Blaw-Knox Co. .. both a caat .103 
Cleveland Mixer Co., The...... - 
RUE NREOOO A nok cece cas 

Patterson-Kelley Co., The ......739- 831 


NOZZLES, SPRAY 


ie TE A. 5 cid 3 os ee oe 
John Bean Div., Food Machinery & 
Chemical Corp. .............32 
Bowen Engineering, Inc.. 
(SS a 
A OD kk ec aad 
eS od oso beg baad 
oo a we sia wa a ote : 
Haynes Stellite Co., Div of Union 
Carbide and Carbon Corp......... 5 
Link Belt Co. 
Logan Emergency Showers, Inc. . 
Monarch Mfg. Works, Inc. .......... 
Spraying Systems Co. ............. 833 
Strahman Valves, Inc. ............ 
Yarnall-Waring Co. 


OVENS, ELECTRIC LABORATORY 


American Instrument Co. ..........736 
Brinkman & Co.,C. A. ..... C-36 
Colton Co., Arthur 3. Si 
Electric Hotpack Co., The ......... .933 
Machlett & Son, E.. . .C-33 
New York Laboratory ‘Supply Co, ..C-41 
Precision Scientific Co. oe Po 
Proctor & Schwartz, Inc. ..........950 
Scientific Glass Apparatus Co. .......54 
Sly Mfg. Co., The W.W Sse ba ei 43 
Thomas Co., Arthur . ny EN ce 
RS Sort in 5 4.5 Ula get 803 
Weigand Co., Edwin, L 

Welch Mfg. Co., W. M. ............ 
Westinghouse Electric Corp. ......... 60 
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OVENS, INDUSTRIAL 


American Gas Furnace Co. ......... 638 
American Instrument Co., Inc. ......736 
Colton Co., Arthur .............:..301 
Electric Hotpack Co., The ..........9338 
Precision Scientific Co. .............67 
Proctor & Sehwartz, Inc. ..°........950 
Selas Corp. of America ..............62 
Sly Mfg. Co., W. W. Sea ty Pied eee 
Stokes Machine Co., F. a, cies aaa 
Trent, Inc. Be a eS on 
Weigand Co., Edwin L 


PACKAGING EQUIPMENT AND 
SUPPLIES 


et” eee 

Black Products Co............... 

Colton Co., Arthur ....... 

Continental 8s ae ane 

Delaware Barrel & Drum Co. 

Ertel Engineering Corp. . 

Fischbein Co., Dave .. 

Gump Co., B. F. 

Pharmaceutic al & ‘Cher omic al Industry Vv 
Supply ey: 

Poly-Seal Corp., 

Popper & Sons, Inc. 


PACKING 


Black Products Co... 

Doré Co., John L. 

Durametallic MS ociok Rice sa ttes 

Garlock Packing Co., be, 

Johns-Manville Sales Corp. .... 

Raybestos-Manhattan, Inc., Packing 
PS <) 2 

United States Gasket Co. 

United States Stoneware Co., The 

10-12-14 


PAPER MACHINERY 


Bird Machine Co. ..............321-325 
Day Co., The J. H. .. 921-925 
Dorr- Oliver Se ..513-517 
International Engineering, Inc. ....C-114 
Lawrence Pumps, Inc. .... 320-322 
Mission Mfg. Co., Centrifugal Pump 
Div. -147 
New England Tank & Tower Co. ..... 52 
Se a eee rye reese 719-721 
Sprout, Waldron & Co., Inc.. 109-111-113 


PERFORATED METALS 


Bishop & Co., J., Platinum Works. . 809 
Great Western Mfg. Co 
Grip-Strut Div., The Globe Co. 


PETROLEUM PRODUCTS 


Carbon Div., Great Lakes Carbon 
Corp. .. . 306-308 

Oil & Gas Div., Great Lakes Carbon 
ES Fore heen se es . 806-308 


pH EQUIPMENT 


American Instrument Co. .......... 

Analytical Measurements, Inc 

SS Oo ae ene eee 

Beckman Div., Beckman Instru- 

ments, Inc.. by Sate es 

Brinkmann & Co., : 

Cambridge tees OEP Co., 

Foxboro Co., The 

Leeds & Northrup Co. 

Machlett & Son, E.. Dit oe aaa 

Minneapolis - Honeywell Regulator 
Co., Industrial Div 53 

New York Laboratory Supply Co. .. 

Photovolt Corp 

Precision Scientific Co. .............. 

Research Controls 








PRADA EE 





Scientific Glass Apparatus Co. ......! 
Wallace & Tiernan Inc 
Week Mie: 00:5 Widhs res) 


PHARMACEUTICAL MACHINERY 


American Tool & Machine Co.......8% 

Baker Perkins Inc.. See | 

Chemicolloid Laboratories, BRS Co 

Cleveland Mixer Co., The.......... Processing 

Colton Company, Arthur. : 

Mendes Cong gaa Se 

Dorr-Oliver, Inc.. ON 0 as Gp ee 

Eimco Corp., The. 9 | Equipment 

Ertel Engineering Corp 

Fitzpatrick Co., The W. J........... 

General American Transportation 
Corp. 

Great Western Mfg. Co......... 


Heyl & Patterson, Inc, Pb eck ues 

Hunt Machine Co., Rodney... te. 
Koven & Brother, Inc., L. 0. 

Lawrence Pumps Inc.. Rete 


Marco Co MIST 
National Dryi ing are Co. 


Pfaudler Co., The. . aa | | ELIMINATORS 














Pharmaceutic cal & Chemie al Industry 
Supply Corp.. 


Podbielniak, ORR MGS ce ‘ 
Posner’ & Somes 300. 066... 33'. vs tena assure 


Ross & Son Co, Charles. dag | Complete separation 
Stokes Machinery Co., F. J...... ° ° 
Tolhurst Centrifugals Div.. Ameri- of liquid 

can Machine & Metals, Inc... . . 802-806 
Tri-Home Corp 308 and vapor 
Walker-Wallace Div., A. P. V. Co... .543 





PIGMENTS 


Aluminum Co. of America..... 233-235 

Dicalite Div., Great Lakes Carhon 
2 DAs See 

Minerals & Chemicals Corp. of 
America 

National Lead Co 

Reynolds Metals Co......... 


PIPE & FITTINGS | EA e HIGHER PRODUCTION 
Aluminum Co. of America... 


Alleghany Ludlum Steel Corp.. As e CLEANER PROCESSING 


Aipea Piagtick INC... 6. 65 kes S-108 

American Agile Corp.. gists .817 

Ampco Metal, Inc.. ‘ .913 + LOWER COSTS 

Atlas Mineral Products Co., ‘The. 415- -417 

Babcock & Wilcox Co., T he Tubular 
Products Div.. as 

Bart Mfg Corp ales ae oti alia 

Carpenter Steel Co., The, Alloy Tube I’ PROCESSING VESSELS, new METEX Hi-Thruput Mist Elim- 
Div. 832 














Colonial Plastic Mfg. Co., The....8-24 inators with exclusive, patented Herringbone Fold,® assure 


Cooper Alloy Corp 602 superior performance under all operating conditions. Virtually 
i 5- , . . . . 

ee ee re 25-27 100% entrainment removal efficiency over a wide range of 
RiaeGe TR at sce oe oo scan operating velocities with less than one-half normal pressure 
a a Sete we add tr oe G d ‘ WEY ; ‘al dsi f 
Duriron Co., The. . ce ¢ rop. Metex Mist Eliminators in materials, types and sizes for 
Emsco Mfg. Co.. cal every application. 

Fischer & Porter Co........... -.200- 202 2 


General Ceramics Corp.............. 
General Lead Construction Corp... ..C- AND, FOR LABORATORY COLUMNS, 
a renal new Goodloe cartridge-type packing 
alee Stellite Co., Div. of Union combines outstanding fractionating 
Carbide & Carbon Corp.. .350 ability with high capacity, low holdup 
Heil Process Equipment Corp.. 622-624 , . . . = 
Imperial Brass Mfg. Co., The... 439-441 and exceptionally low pressure drop 
Industrial Steels, Inc... .. ..726 per theoretical plate. 
International Nickel Co., The. 
Johns-Manville Sales Corp.. ; 
Knapp Mills Ine. & Andrews- s-Knapp 
ae Co... 19 METAL TEXTILE CORPORATION 
nig aurice 
Koven & Brother, Inc., L. 0 ROSELLE, NEW JERSEY 


Ladish Co., Tri-Clover Div........... 
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RHEINHUETTE 
p MIXERS 


This is the new high-speed mixer with the 
unique centrifugal impeller that has been 
creating intense interest in the 

chemical industry. Handles all 

mixtures with equal ease— 

from heavy thixotropics to 

light blending oils. The mix- 

ing action is so superior 

to that of conventional 

mixers that there is 

really no basis for 

comparison . . . it 

must literally be 

seen to be 

believed. 


The Type RE Centrifugal Acid Pump without 
stuffing-box has been the ultimate in acid 
pumps for over thirty years, because of its 
superior design, outstanding performance, 
utter reliability and absolutely no mainte- 
nance. The Rheinhvette pump line also in- 


cludes true self-priming pumps for pure 
liquids; highly oficiont vertical submersible 

ps; screw imp Pp ; heavy-duty 
sludge pumps; and coment and slurry 
pump pumps are built to your speci- 
fications in over 35 alloys. 








Hi-temp valves (Max. 

800°C.) for dangerous or 

critical gas and liquid 

services with zero leak- 

age. Rheinhvette also 
manufactures flat-plate 

gate valves; acid, slurry 

and metering valves; spe- 

cial valves for plastics 

and synthetic resins; and 

many special valves, for 

manual or automatic 

operation. Rheinhuette 

valves are also built to your anitintiens 
in any one of nearly 40 different alloys. 


nw or—write today for catalogs 
and quotations on the 
equipment you need. 


NEUMANN & WEAVER, INC. 


22-12 Raphael St., Fair Lawn, N. J. 




















Drrectory, cont... 


Ladish Co.. i, eb 
Lead Lined Iron ‘Pipe ees Secees ; 810 
Logan Emergency Showers, Inc. 
Lucerne Rubber Co., The 
Misco Fabricators, Inc.. 
Murray Co., A. B.. 
National Carbon Co., Div. of Union 
Carbide and Carbon IR oss Rise ia 350 
National Lead Co 702-706-708 
National Tube Div., United States 
Steel Oerp.... =. 2... 63... 018-522 
Parker Appliance Co 
Se ee re 
Pfaudler Co., The 
Potts Co., Horace T., Speedline SS 
Fittings Div 
Rem-Cru ee Inc 
Republic Steel Corp.. 
Resistoflex Corp.. ins Seslgioae +s. vaane 
Reynolds Metals RE SS eee: 436 
Saran Lined Pipe Co 
Speedline Stainless Steel Fittings 
Div., Horace T. Potts Co.. . 307 
Tube Turns, Div., National Cylinder 
i EEE, aE ae Ah ee 49 
Tube-Turns Plastics, Inc 
Union Steel Corp 
United States Stoneware Co., The 
10-12-14 
Vanton Pump Equipment Corp......602 
3 Rr eee 525 
Watson-Stillman Fittings Div., H. K. 
Porter Co., Inc 722 
Welding Fittings Corp.............. 219 


PLANTS, CHEMICAL 


. 4068 
. 434 
.247 
.103 
"9.97 
513- 517 


American Instrument Co.. 
Autoclave Engineers Sales Corp.. 
Bartlett & Snow Co., The C. O.. 
Blaw-Knox Co.. 

Chemical & Industrial ‘Corp., The. 
Dorr-Oliver Inc ee. 6 
Kellogg Co., The M. W.. _ 835-839-843 
Pfaudler Co., The.. ...502 
Southwestern Engineering Co..C-56, C-58 
Star Tank & Filter Corp .129 
Treadwell Construction Co......... 729 
Wemeo Div., Western Machinery 


PLASTICS 


Alpha Plastics Inc.. .§-108 
American Agile Corp.. eer) ts 
Atlas Mineral Products Co.. The .415- 417 
Atlas Powder Co., Chemicals Div. 
302-304-401 
Delaware Barrel & Drum Co.. Tne.. .C-25 
Duriron Co., The 
PNR ee OA, bina ec ee 419 
Garlock Packing Co., The...... ...405 
General American Transportation 
NS va CaaS Wo Oo s do Poekbwe ec ok 42-44 
SN SOR ie tactics 5 ee 
Heil Process Equipment Corp... .622-624 
Knapp Mills, Inc. and Andrews- 
Knapp Construction Co...... .19 
Lawrence Pumps, Inc.......... 320-322 
Luzerne Rubber Co., The.. .. ....409 
National Tube Div., United States 
Steel Corp.. 518-522 
Owens-Corning Fiberglas Corp. 618-620 
Pla-Tank, Inc., Div of The Chemical 
tide Duan Tens RATES Koes Sak C-120 
Saran Lined Pipe Co............... 
Tube Turns Plastics, Inc 


United States Stoneware Co., The 


Westinghouse Electric Corp 
Whitehead Metal Products Co.. 


November 1955—CneMIcAL 








IMPROVING 
WORK SKILLS 
OF THE NATION 


Here are the findings of the NA- 
TIONAL MANPOWER COUNCIL on 
the ways in which industry, schools, 
and the local community can strengthen 
the nation’s manpower resources. . $3.50 


A Policy for 


SKILLED 
MANPOWER 


The results of the NATIONAL MAN. 
POWER COUNCIL'S two-year study 
of the role played by our 9,000 skilled 
workers, together with its specific rec- 
ommendations to assure the nation a 
strong working force 


A Policy for 


SCIENTIFIC AND 
PROFESSIONAL 
MANPOWER 


The COUNCIL’S statement on scien- 
tific and professional manpower con- 
siders the problems both of the nation 
in recruiting and training personnel 
and of individuals engaged in these 
fields. The only work of its kind. $4.50 


WHAT MAKES 
AN EXECUTIVE? 


Leading industrialists and men of af- 
fairs, headed by ELI GINZBERG, give 
their answers. “A chronological array 
of ... authentic raw opinion .. To 
read it is to provide a new and height- 
ened respect for the dimensions of the 
problem and to awaken an attitude of 
objectivity..—Advanced Management. 

$3.50 





Coordination, Control, and 
Financing of 


INDUSTRIAL 
RESEARCH 


ALBERT H. RUBENSTEIN, editor. 
Business executives and scholars offer 
the results of their combined experi- 
ence in coordinating industrial re- 
search with the sales, quality, and 
product objectives of the business cor- 
poration. “Of value to all concerned 
with the problems of industrial _re- 
search.”—Rubber Age. ......... $8.50 


+ 
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Columbia University Press 
NEW YORK 27, N. Y. 
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if you want 
fo be satisfied 


—— 


ann 


bee 
DARNELL 


CASTERS & WHEELS 


JUST OFF 
THE PRESS 


Consult Us On 
Your Caster Problems 


DARNELL CORPORATION, LTD. 


WNEY LOS ANGELES COUNTY) CALIFORN 
WALKER STREET, NEW YORK 
NORTH NTON STREET, CHICAGO 

° 





PLASTICIZERS 


Atlas Powder Co., Chemicals Div. 
302-304-401 
Emery Industries, Inc. ............718 
National Lead C 702-706-708 
National Rosin Oil Products, Ine......64 
Victor Chemical Works........... 650 
Wallace & Tiernan Inc j 


PLATINUM, WIRE, SHEET, FOIL, 
CRUCIBLES, LABORATORY WARE 


Works, The 
C-17, C-19, C-2 
Baker & Ce..........:.,.€-17, C-19, C-3 
Bishop & Co. Platinum Works, J... ..809 
Machlett & Son, E . 
Thermo Electric Co., Inc... .C-156, 
Welch Mfg. Co., The W. M......... 


American Platinum 


PORCELAIN WARE 


Ackerman, Harold P........ 

Filtros, Ine. 

General Ceramics Corp 

Machlett & Son, E 3: 

New York Laboratory Supply Co...C 

United States Stoneware Co., The 
10-12-14 

Welch Mfg. Co., The W. M... ;yx@-42 


PRESSES, HYDRAULIC 


Carver; Inc.; Brad 62% 5.200. 8 
Davenport Machine & Foundry Co..(C-39 
Stokes Machine Co., F. J..... ..910 
Yarnall-Waring Co.................633 


PRESSURE RELIEF & RUPTURE 
RELIEF DEVICES 


American Instrument Co............736 
Autoclave Engineers Sales Corp...... 4134 
Baker & Co C-17, C-19, C-21 
Black, Sivalls & Bryson, Inc.........114 
Conoflow Corp 

Foster Engineering Co......... 
General Ceramics Corp..............37 
Pressure Products Industries, Inc...C-37 
Peocacteacal. Cou. TRO. 6 esses 
Research Controls.. J 


PUBLISHERS 


American Chemical Society......... 

American Chemical Society News 
Service : 

American 
Engineers Ht Looe ok ee 

Analytical Chemistry ............1, 

Chemical Abstracts. . 

Chemical Engineering. Gaon: 

Chemical Engineering Catalogue. . 

Chemical and Engineering News. . 

Chemical Engineering Progress... . 

Chemical Materials Catalogue 

Chemical Week 

Food Engineering.......... 

Industrial & Engineering 
Chemistry sve 

Industrial Laboratories Publishing 
Company 

Journal of Agricultural & Food 
Chemistry 

McGraw-Hill Book Company, Inc. 
(Chemical Reference)........ 

McGraw-Hill Publishing Company 

Materials & Methods. . 

Progressive Architecture 

Putman Publishing Company... 

Reinhold Publishing Corporation 

Van Nostrand Company, Ine. D.... 


Institute of Chemical 


PULVERIZERS 


Bartlett & Snow Co., The C. O. 
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Flexible Chempro Tefiont Seal Cages, 
for lubricating or cooling stuffing box 
packing, snap on and off a shaft 
quickly and easily. They eliminate 
the time-consuming job of “pulling” 
the shaft required when conventional 
lantern rings are used. Machined in 
a single piece, they fit snugly, with no 
movement or vibration, even at very & 
high shaft speeds. Their tough con- 
struction prevents bending or collaps- 
ing under extreme gland pressure.’ 
Chempro Seal Cages do not score 
shafts as do two-piece metal lantern 
rings, eliminating the expense of re- 
placing badly scored shafts. 

For corrosive service they are unbeat- 
able, lasting many times longer than 
metal rings under continuous contact 
with acids, organic solvents, thiony! 
chloride, etc., at normal and elevated 
temperatures. 

They are made in sizes to fit any shaft 
diameter and stuffing box bore. 
Write for new Chempro Bulletin on — 
the patented Seal Cage. 


THE ORIGINAL FABRICATORS OF 
TEFLON PACKINGS AND GASKETS 


CHEMICAL & POWER 
PRODUCTS, Inc. 


5 Broadway, New York 4, N.Y 
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You can save 
time, space, & labor 


makes simple work 
of Filtering, Mixing, Storing 


Regardless of the size or type of 
your installation, whatever your 
process may be, there’s an Alsop 
Filter, Mixer, and Storage and 
Mixing Tank to “fit your job”. 
You can be sure of getting from 
Alsop the right unit properly ap- 
plied—you can depend on Alsop 
proved performance features. 
Alsop Filters, Mixers, and 
Tanks are available in a com- 
plete range of sizes and capaci- 
ties, and Alsop Equipment is 
custom fitted to your application 
by engineers who have thorough 
experience in Filtration and Agi- 
tation. For full information, rec- 
ommendations, and quotations 
write Alsop Engineering Corpo- 
ration, 1010 White Road, Mill- 
dale, Connecticut. 


See our Booth # 110 - 25th namin of 
Chemical Industries 





a | 


ALSOP ENGINEERING CORP. 
1010 White Road 
Milldale, Connecticut 


Send me your New C let 
im omplete 





~ 











Zone ___ State 


MAIL COUPON NOW |! 





Fa 
3 








Drrecrory, cont. . . 
Combustion Engineering, Inc. 
mond Div. 
Fitzpatrick Co., The W. J... 
Gum 4, 
Hardinge Co : 
Jeffrey Mfg. Co., The 
Miller & Son Inc., Franklin P., Su- 
preme Crusher Div. ............. 8-31 
Morehouse-Cowles, Inc... . .C-22 
Patterson Foundry & Machine Co. 
ame? 3S. hee .331 
Prater Pulverizer Co.. Bi oa tah oa 336-338 
I ops ws voce mo eae 330 
Putvutiotes Machinery Div., Metals 
Disintegrating Co 
Rietz Mfg. Co 
Ross & Son Co., Charles............ "447 
an SE aan anne 418 
Sprout, Waldron & Co., Inc.109-111-113 
Semmoevemt ma GO.............5... 905 
Tri-Home Corp.. 305 
Williams Patent Crusher & Pulver- 
izer Co.. 


Allen-Sherman-Hoff Pump Co., The 
C-119, C-121 
Allis-Chalmers Mfg. Co.............934 
Alsop Engineering Corp.............110 
American Instrument Co............736 
American Well Works....... .C-160 
Ampco Metal, Inc.. .913 
Autoclave Engineers ‘Sales Corp... -. 434 
ee Ree SS. sta. & 902 
John Bean Div., Food Machinery & 
Chemical Corp. . .324-326 
Coen: mem Ga Ss oo . .432 
Chempump Corp. ........... -314-316 
Dorr-Oliver Inc 
Duriron Co., The........ 
Eco Engineering Co., Div. 
Faucet Co....... 
Ertel Engineering Corp.. 
Falls Industries, Inc.. 
Fuller Co 
General Ceramics Corp..............! 
Glengarry, Inc 
Goulds Pumps, Inc 
ne Rig ere 
High Pressure Equipment Co 
Industrial Filter & Pump Mfg. Co.. 
Ingersoll-Rand Co. ................ 918 
Jabsco Pump Co 
LaBour Co., The 
Ladish Co., Tri-Clover Div. 
Lapp Insulator Co., Process Equip- 
81 
‘igs ae 


Eea ‘onomy 


Lawrence Pumps, Inc........... 
Lead Lined Iron Pump Co 
Luzerne Rubber Co.. The. 
Manton-Gaulin Mfg. Co. 
Sagal eee 
Martin & Co., H. S. 
Milton Roy Co. 
Mission Mfg. Co.. 
Naresco Equipment Corp., = Subsid- 
iary of National Research Corp..C-115 
Nash Engineering Co.. ; .400 
National Carbon Co., Div. of Union 
Carbide and Carbon Corp. 
Neumann & Weaver, Inv... 
New York Air Brake Co.... 
Peerless Pump Div. of Food Machin- 
ery & Chemical Corp.. . ine OS 
Philadelphia Pump & Machinery 
WSS dave os Uk kant eaoure C-130 
Penberthy Injector Co., Div. Buffalo 
nee eh RR Aaa ae 426 
Robbins & Myers, Inc. Pump Div... . .32 
ee tesy be nth, 2 Be ee Ee 8-37 
Saran Lined Pipe Co 
Sier-Bath Gear & Pump Co..........55 
Stokes Machine Co., F. J.. 
Technicon Co.. 
United States Stoneware Co., The 
10-12-14 


MOVIN 
QUIDS? 


YOU CAN DEPEND ON 


| (J rredeviok 


"| SSV PUMPS 


for most efficient, carefree service! 





CHECK THESE FEATURES 


@ Single stage, single end suction—with 
enclosed or open impeller. 

@ 1” to 4” discharge openings; heads up 
to 220 feet; operating speed—1750 
rpm. 








@ One piece impellers, secured to shaft 
by key and lock nut, or threaded, give 
long service. 

@ Flanged suction and discharge open- 
ings mean easier connecting and dis- 
connecting of joints. 

@ Vertically split pump casing and hori- 
zontally split bearing housing give 
maximum accessibility for maintenance. 

@ Extra large stuffing box, or mechanical! 
seal—both provide minimum leakage. 








Enclosed impeller types for chemicals, 
oils, juices, clear liquids, acids, etc. 
Open impeller types for slurries, brew- 
ery mash, food mash, white water, 
paper stock up to 2% consistency, etc. 
Constructed of metals to meet your 
requirements—cast iron, nickel, stain- 
less steel, monel, etc. Send your re- 
quirements to our skilled staff for sug- 
gestions. Ask for free copy of Bul- 
letin 107. 


FREDERICK IRON AND STEEL, INC. 


FREDERICK MARYLAND 
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read 
dew points 


INSTANTLY 
»o ACCURATELY 


The Alnor Dewpointer takes the guess- 
work out of dew point readings... 
makes if easy, even for non-technical 
personnel, to achieve consistent accu- 
racy. That’s because fog is suspended 
in an enclosed chamber, under con- 
trolled conditions which can be repro- 
duced time aftertime...anywhere. This 
means faster readings, too, with no 
time lost calculating variables. And 
the Alnor Dewpointer is completely 
self-contained, requires no external 
coolant or auxiliary apparatus. It op- 
erates on either a.c. or the enclosed 
battery. Available in three ranges... 
for dew points between — 20°F. and 
room temperature, from — 80°F. to 
— O°F. and from — 80°F. to room temp- 
erature. For more information, send 
for your copy of the Alnor Dewpointer 
Bulletin. Illinois Testing Laboratories, 
Inc., Room 559, 420 North La Salle 
Street, Chicago 10, Illinois. 
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Vanton Pump & Equipment Corp... 7 
Wallace & Tiernan Inc 
Warren Steam Pump Co 
Welch Mfg. Co., The W. M 
Western Machinery Co 
Worthington Corp........ 


PYROMETERS 


Bailey Meter Co.. ae 
Cambridge Instrument Co., ‘Inc 926 
General Electric Co., ‘Appratus 

RN a re ad ses, 850 
Minneapolis-Honeywell Regulator 

Co., Industrial Div..............531 
Scientific Glass Apparatus Co... ......! 
Thermo Electric Co., Inc...C-156, C-158 


RAW MATERIAL 


Barnebey-Cheney Co... 

Emery Industries, Inc : 

Haynes Stellite Co., Div. of Union 
Carbide and Carbon Corp.. 

Johns-Manville Sales Corp.. 

National Carbon Co., Div of Uaiee 
Carbide & Carbon ‘Corp... . 


RAYON EQUIPMENT 


Baker-Perkins, Inc.. . 

International Engineering, Inc. . 

Lead Lined Iron Pipe Co 

Luzerne Rubber Co., ‘ 

Knapp Mills, Inc. and Andrews- 
Knapp Construction Co......... 

Sperry & Co., 

Tri-Home Corp 


RECORDING INSTRUMENTS 


American Instrument Co 
Bre tudustries, Bit... .. sc. sk. 
J a EE ae ee ee 
Baird Associates, Inc................ 63 
Beckman Div., Beckman Instru- 
ments, 
Cambridge Instrument Co., 
Fischer & Porter Co.. 
Foxboro Co., The. 
General Electric Co., * Apparatus 
RD ee ner ates ay 850 
Leeds & Northrup Co...............734 
Machiett & Son, E...............0-88 
Martinson Machine Co...........C-136 
Minneapolis-Honeywell Regulator 
Co., Industrial Div..... 
Perkin-Elmer Corp., The 
Potter Aeronautical Co..... 
Scientific Class Apparatus Co.. 
Taylor Instrument Cos. 
Technicon Co., The.... ae 
Thermo Electric Co., Inc. . .C-15 
Thomas Co., Arthur H.. 
UVehling Instrument Co............ 
Westinghouse Electric Corp. isles 
Yarnall-Waring Co.. Carhienwatrs 


| ae 
. 200-202 
.139 


RECTIFIERS 


Allis-Chalmers Mfg. Co.............$ 
Bogue Electric Mfg. Co 
General Electric Co., 
Sales Div 
Knapp Mills, Inc. and Andrews- 
Knapp Construction Co.......... 
Welen Mig Co.; Wotlk. coca iccess 
Westinghouse Electric Corp... 


REFRACTORIES 


Amersil Co., Ine........C-17, C-19, C-21 

Harbison-Walker Refractories Co... .{ 

Johns-Manville Sales Corp 

Knapp Mills, Inc. and Andrews- 
Knapp Construction Co 


(Continued on p. 360) 
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GHTW lou 
EXPLOSION-PROOF FLOOR 
MAINTENANCE EQUIPMENT BY 


HILD 


Grain mills, elevators, processing plants with 
grain-dust hazards, food plants using alcohol 
or other combustible ingredients—and all other 
plants where electric sparks are a danger—are 
able to cut cleaning time and costs to a fraction. 
With the use of easily interchangeable attach- 
ments, a variety of clean-up jobs can be per- 
formed with HILD's Explosion-Proof machines 
—from floor scrubbing to dust and liquid pickup. 
HILD EXPLOSION-PROOF 
WET and DRY VACUUMS 
Can be used for cleaning floors, walls, all hard 
to reach places, such as overhead pipes and 
beams, ceilings, bins, shelves and machinery, 
and for removing ‘‘floating’’ dust. Powerful air 
suction picks up every drop of moisture. Com- 
bustible material removed easily and safely. 
Moisture in air stream cannot damage specially- 
designed HILD By-Pass motor. Wet and dry 
pickup accomplished without adjustment or 
change of filters. Powerful % H.P. explosion- 
proof motor operates on AC or DC. Safety 
electric switch by Appleton. Hose and caster 
treads made of static conductive rubber. Model 
306—6 gallon wet or % bushel dry capacities. 
Model 315—10 gallon wet or 1% bushels dry 
capacities. 
HILD CX EXPLOSION-PROOF 
SCRUBBER-POLISHER 
A multi-purpose machine. Used with easily 
interchangeable attachments to scrub, wax, 
polish and buff floors of all kinds. Motor 
and Appleton safety switch are totally en- 
closed. Bumper and wheels made of static 
conductive rubber. Spark-proof copper 
mesh cable used between connector and 
motor. Brush spread in popular 16-inch size. 


These Machines Are Approved /j 
By Underwriters’ Laboratories 


HILD FLOOR MACHINE CO. 
740 W. Washington Bivd., Chicago 6, Ill. 


Factory Branches: 250 E. 43rd Street, New York 17, N. Y. 
4271 W. Third Street, Los Angeles 5, Cal. 


Export Division: 306 W. Washington Bivd., Chicago 6, II. 


One FLOOR MACHINE CO. 
40 W. Washington Bivd., Chicago 6, Ill. 


Gentlemen: Send details on following: 
~ HILD — Proof Vacuums () Scrubber-Polisher 
(C All HILD Equipment and Supplies 


Company 
Address ....... 


. .CE-11-55 


357 





Want to know about NEW DEVELOPMENTS 


These are typical of some of the NEW tried and proved refractories: 


KORUNDAL DOT 

the 90% alumina refractory, 

for high temperature service 

An exceedingly unusual refractory designed for 
service under conditions of soaking heat and ex- 
posure to impact and abrasion at high tempera- 
tures. It is highly resistant to spalling and the 
chemical action of a wide range of fluxes. 


semi-silica super-quality fireclay refractory 


The development of KAOSIL, for the first time, 
provides a semi-silica fireclay brick of super quality, 
having many properties of prime importance for 
chemical processing requirements. Its silica content 
is approximately 76% with alkali phenomenally 
low—less than 1%. This composition largely ac- 
counts for its high strength in soaking heats and 
for its characteristic of glazing in contact with 
volatile alkalies. : 


HARBISON-WALKER REFRACTORIES COMPANY 


AND SUBSIDIARIES 


HARCOR 
strongest ramming mix 


Harcor Ramming Mix develops and maintains such 
phenomenally high strength as to make it unique 
among monolithic materials. It is shipped in dry 
granular form. After mixing with water and ram- 
ming in place, the exceptional strength develops 
during drying and is maintained to a high degree 
throughout its service temperature range. In var- 
ious applications it is used at temperatures up 
to 3300°F. 


H-W METALKASE 


 Steel-encased on four sides 


This magnesite-chrome refractory has exception- 
ally high refractoriness and resistance to basic 
slags. Rigidly controlled for highest quality, Metal- 
kase brick are preformed under great pressure and 
encased on four sides in 22-gauge steel. In service, 
the metal at the exposed ends oxidizes and produces 
a monolithic surface which greatly enhances resist- 
ance to thermal spalling. 


World's Largest Producer of Refractories 
GENERAL OFFICES: PITTSBURGH 22, PENNSYLVANIA 
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in Chemical Plant Refractories? 


... You will see when you 


VISIT HARBISON-WALKER 


at the Chemical Industries Exposition* 


Throughout the chemical processing industries, the 
economy of correctly applied refractories is fully 
recognized. Wherever heat is used, refractories are 
needed to confine and direct it. Experienced plant 
operators know that over-all production costs can 
be materially reduced by the proper selection of 
refractories. 

Harbison-Walker has constantly kept abreast of 
demands in the development of specialized refrac- 
tories designed to meet the widely diversified con- 
ditions employed in chemical processing operations. 
Where corrosive chemical and acid conditions pre- 
vail, DURO and W-ACID brands of acid-proof 


brick provide highly effective resistance. Harbison- 
Walker produces more than fourscore commercial 
types and classes of refractories which fulfill the 
requirements for exceedingly severe operating con- 
ditions, such as high temperatures, spalling, fluxing 
and pressure. These include all classes of basic, 
silica, high alumina and fireclay refractories as well 
as cements, castables, plastic fire brick and mono- 
lithic ramming materials. 

Technical service based on the most extensive 
experience and research is freely offered for assist- 
ance in determining the refractories best suited for 
each specific requirement. 


* commercial Museum and Convention Hall, Philadelphia, Pa—Booth No. 917 
December 5th through 9th 


If you aren't attending the 
show, use this coupon to get 
latest data on chemical 
plant refractories... 


furnace) 


HARBISON-WALKER REFRACTORIES CO. 
Pittsburgh 22, Penna. 


Please send data on refractories for (application or type of 








NAME 


COMPANY. 


CITY 


POSITION 
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Directory, cont. . . 
National Carbon Co., Div. of Union 
Carbide & Carbon Corp 
National Lead Co -706- 
REFRIGERATING EQUIPMENT 


American Instrument Co............736 
Ansul Chemical Co.................521 
Croll-Reynolds Co.................. 234 
Niagara Blower Co.. 


Platecoil Div., Tranter Mfg. 1 ‘Inc. 


Inc 
Vogt ‘Machine Co., Henry 
York Corp 


REGULATORS, PRESSURE AND 
TEMPERATURE 


American Instrument Co............ 736 
Black, Sivalls & Bryson, Inc 
| Eclipse Fuel Engineering Co 
Fischer & Porter Co............. 200-202 
Foster Engineering Co.......... - -208 


Hoke Ine.. vi eae 
Minneapolis- -Honeywell “Regulator 


LARGE | Co, SnGustelel Div............... 


Podbielniak, Ine 

SMALL | Precision Scientific ee Seen 
Pressure Products Industries, ‘Ine. ‘ 
Rockwell Mfg. Co 


SPECIAL SHAPES Sarco Co.. 


CORROSION RESISTANT Superior Bic Gay Bee cision 
HEAT RESISTANT , 


ABRASION RESISTANT 





RESINS AND OILS 


ES er ee 534 
National Rosin Oil Products, Inc 


RESPIRATORS 


American Instrument Co 
Mine Safety apelgonmadl Co 
Pangborn Corp.. ; 


ROTOMETERS 


Ace Glass Inc 

American Gas Furnace Co.. 

Brooks Rotameter Co 

Fischer & Porter Co........... 
Jacoby-Tarbox Corp...............68 


RUBBER PRODUCTS AND EQUIPMENT 


Duraloy is the BEST place to come for your high alloy casting 


requirements. We are specialists in turning out castin | Baker-Perkins 
4 Y 9 — | Garlock Packing Co., The 


order. Simple jobs, tough jobs; large jobs, small jobs. Static | Hewitt-Robins Inc 


cast or centrifugally cast... you name it and we'll produce it. Hockmeyer & Co., Herman 
Johns-Manville Sales Corp 


The melt, the casting and the finishing are all carefully con- Luzerne Rubber Co., The 
trolled and quality tested by our technicians. Our test equip- ~ an NR 


ment, including 400,000 volt X-ray and gamma-ray facilities, | Ross & Son Co., Charles 


is just one way Duraloy assures delivery of Better High Te p & Son, Wm. R. of J. M. 
NR a IS bee C-43 


Alloy Castings. Tri. —— Corp 
: Co., Th 
Send for Bulletin No. 3354-G. Piecing States Sioneware Coy 10-12-14 


RUST PROOFING 
Armco Steel Corp.. 


a am. € 
THE UUNALUY company Oia 


SAFETY EQUIPMENT 


Ampco Metal, Inc 
Ansul Chemical Co 
Barnebey-Cheney Co 
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vgeney Equipment. Davis Emer- DEN Vv E R PR oO CE § § E Q Ul od he & NT 


Hardinge Company, Inc.. sels Saeke 
Logan Emergency Showers, ‘Ine.. . .C- : j ; Patented standpipe around cameos shaft 
Mine Safety Appliance Co - ate j assures positive agitation and circulation. 
Protectoseal Co., The - Sa ie ee ees ” _, ¥%3' Patented wearing plate pravents. sand-vp 

Scott Aviation Corp... . vrERN te OE coo 


SCALES 





Exact Weight Scale Co., The 1s bd soe ae PT SR Denwar Steel-Head Boll Mill will gull your 
Glengarry, “Tne. tenets ‘ DENVER fs he particular need. Five types of discharge You 
Gump Co., B. Re TSS 5 eae Steel-Head . nions. All-steel construction. Low initial cost 
Howe Seale Cou SMe. G iene +e i vy due to quantity production. Quick delivery, 
Machlett & Son, E ~Oi BALL MILL : Laboratory and pilot plant mills also avail- 
Mettler Instrument Corp.......:.... able. Please write for Bulletin No. 82-813. 
Toledo Scale Co.. ; : 


Torsion Balance Co., T The. “8 Ne 
4 a R T f it 
Welch Mfg. Co., The W. M.........C- gee ae he bee Wa a ie we 8 eat 
Rooms, ” Denver Spiral Classifiers in size from 
DENVER ih Wide 6" 5-8" to 60" x 304". Denver Hydro 
, Suitable pAbah ite are available in ‘diameters from 
SCREENS,—INCLINED, VIBRATING, CLASSIFERS TES th 6. te 55, All ere designed to. efficinntly 
GYRATORY ‘ separate fine particles in specific opplica- 
Allis-Chalmers Mfg. Co.. tix O84 


tions. Please write for bulletin No. C5C-B. 
Cambridge Wire Cloth Co.. ...214 DENVER — ; Cast Steel Frame, manganese jaw and cheek 


Davenport wechins & & Foundry ( Co. Cc a Pikes 
(s ye plates. Large diameter shafts reduce shaft 

Day Co. » The J. H.... Forced-Feed - : wae Os" Jetlection ‘ond tes Jncigaps tie, of heey: 

erric g. Co.... git aie bee ro duty, oversize roller bearings in bumper. 
Exolon Co., The ... psig JAW = 32x 40” Setting easily controlled. Please write for 
Great Western Mfg. Co. Mp Si aed - CRUSHER Bulletin No. C12-B12. “ 
Gump Co., B. F.. ‘ 
Hart-Carter Co... Accurately meters. caliaite aquiintities of lleuid 
H ree : Prag e Ui ely eters minu quantities o' qu 
solver Mie Co. the DENVER oh : ce to 2000 cc per heyy Float e 

AN +6 aa in tank permits connect feeder to 

en og Ann —s sieoe: 08%" svar Wet Reagent . = storage device. Hondwheel adjustment to 

ewar ire Clot 0. eas FEEDER control amount of liquid is simple and ac: 
Patterson Foundry & Machine curate. Used in multiples for higher capac- 

The ities. Please write for Bulletin No. nan fe. 
Productive Equipme nt Corp... : 


Read Standard Corp.. .608 ae onan Special, patented design of segments in 

Southwestern Engineering Co.. C- -56, C-58 DENVER | Denver Disc Filters use both gravity and 

Sturtevant Mill Co........ ... 905 - vacuum to give a drier filter cake: Drainage 

Disc digs: , to is complete and positive, with no blow-back. 

FILTER é nn 8 Disc, 6’ Simple, low-cost, dependable construction. 

SCRUBBERS aNEY Quick delivery. Also Drum and Pan Fillers. 
, _. Please write for Bulletin No. F9-B2. 

















American Agile Corp. ; Aw ; Flotation is the selective eniivdiion ‘of ‘par- 
Ampco Metal, Inc.. . + : ‘ te, : ticles from each other in a liquid pulp by’ 
Black, Sivalls & Bryson, Inc. cs DENVER eee: : means of oir bubbles. More: large plants are, 
Blickman, Inc., S.. Be. “Sub-A” ee * installing Denver “Sub-A‘s’ for their entire, 
Day Co., The. ae RSS NIR : ae ee i 1 fotati job, b they give maximum 
Falls Industries, Inc.................: FLOTATION mag WOmmercial recovery at a low cost per ton. Dependable, 
Great Western ve "See, E y low-cost, simplified continuous 
Hardinge Co.. Ee Please write for Bulletin No. F10-B81. - 
Haveg Corp re rater tee” ey 3 
Knight, Maurice A.. : A mechonteally abeateli longitudinally re- 
Koppers Co., Metal Products Div., DENVER ciprocating table consisting of a deck hav- 
Precipitation Dept.. can ae 91 - 25 Wilfley % = ing 2 plane surface partly riffled and a tilt. 


Luzerne Rubber Co., The.. apse a ~ : 
ie Gerpeet'Cn.. Concentration reffeoragin 8 paige Sx cal 
Patterson Foundry & Machine Co... .331 TABLES of porticles: having o similar renge of. abe- 
Heed om. Corp. . cific gravities. Write for Bulletin No. T1-B3. 

audler Co e 2 ; 

Podbielniak, Inc.. Si nse vies Batch and continuous fest models of Crushers, 
Schneible Co., Claude B.. ne ae Screens, Ball Mills, Pulverizers, Rod Mills, 
Treadwell Construction Co.. ae . 728 DENVER Classifiers, Agitators and Mixers, Pulp Dis-. 
United States Stoneware Co., The , ° tribytors, Feeders, Flotation Machines, Pumps, 
10-12-14 LABORATORY or Thickeners, Filters, Dryers, Tables, or 
rn oO: Sn ae : Results obtained on Denver Laboratory Equip- 
York Co gees ae EQUIPMENT ment con be duplicated by commercial ma- 
chines. Please write for Bulletin No. LG3-B10. 








ing device. It separates materials into bands 








SCREENS—OTHER 1 aes Available in several types: Direct Heat, In- 
DENVER | 2 — direct Meat, end Sram Tuba, Let POCO fa- 


American Plant Equipment Co......S-65 sige: selva aun ae ak te diver 
American Well Works, The....... ‘c-16o | Seaneare ‘ g's 40. , Velicn see deiah eect iene Pian woes 
Bartlett & Snow Co., The C. O..... DRYERS je and larger 5, Bulletin No. D4-B2. 

Cambridge Wire Cloth Co.. ee : . 
Chain Belt Co. pees mn : : . a : ; ee 
Enzinger Div., The Duriron Gees cad 2 iia fs thet eed dhe fiiou’s Speier eten aE eT 
pe ree oer a ete rts ge ee ge GSS sale bee 
Merco Centrifugal Co . - 


Multi-Metal Wire Cloth Co......... if 67, ; jot 
Sinan enac bee, hissed Ma- png: , EN DENVER: EQ UIP 


chine & Metals, Inc ; : 3B) 1400 Street . Phone CHerry 4 


Tyler Co., The WW Oe oak bb ce See wee 46 . F toeke C T conte’ yy 
United States Gasket Co Denver * New York * Ch “8 Paso * Salt toke City « at 
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Br kat] 
COMPARATORS 


GET ACCURATE RESULTS FAST 
ln 3 Easy Steps! 


Place your sample right in the 
comparator tubes . . . add reagent 
to middle tube only . . . move the 
color standard slide across until 
colors match, and read result 
direct in pH or ppm Chlorine. 
That’s all there is to it, and you 
get an immediate reading that 
enables you to make operating 
adjustments without delay. 


THE COMPLETE TAYLOR LINE 


includes comparators for testing 
chlorine, bromine, phosphate, ni- 
trate and pH; and for complete 
water analysis. For many deter- 
minations you can use the same 
comparator base with a number 
of interchangeable color standard 
slides. 


COLOR STANDARDS 
GUARANTEED 


Taylor liquid color standards carry 
an unlimited guarantee against 
fading ..no danger of mechanical 
inaccuracy. Each set of standards 
is mounted in a lightweight, dur- 
able plastic slide . .*. no single 
standards to handle. 

SEE YOUR DEALER FOR TAYLOR SETS or 


WRITE DIRECT for FREE HANDBOOK, “Mod- 
ern pH & Chlorine Control,” 


W. A. TAYLOR co. 


MO 





Directory, cont . 


SEALING MACHINES 


Pharmaceutical & Chemical Industry 
BUDPIT OIDs... es sc et eee 
Popper & Sons, Inc.. 


SEALS 


Durametallic Corp. 

NN CN a aoa os se wan ss eae e 25 
Stoffel Seals Corp 

United States Gasket Co 


SEPARATORS 


Adams Co., R. P.. : 

American Machine & Tool Co.. ‘pereee 
Anderson Co., The V. D.. is Horde 
Bird Machine sw 50 bin an ns 00 RORE MED 
Black, Sivalls & = Inc 

Blaw-Knox Co.. ne ee 
Carrier Conveyor Corp.. 

Centrico, 

Combustion Engineering, Inc., Ray- 


Day Co., The 

DeLaval Separator Co., The 

Exolon Co., The 

Hardinge Co 

Hart-Carter Co 

Heyl & Patterson, Inc 

Knapp Mills, Inc., and Andrews- 
Knapp Construction Co.. ...19 

Magnetic Engineering & Mfg. Co.. 236 

Merco Centrifugal Co................. 

Metal Textile Corp 

Nicholson & Co., W. cs : 

Pangborn Corporation.............. 906 

Podbielniak, Inc 

Quaker Oats Co., The Electrostatic 
Div., Mechanical Research Dept... ..15 

Selas Corp. of America.............. 62 

Sharples Corp., The 

Southwestern Engineering Co. C-56, C- 58 

Sturtevant Mill Co.................§ f 

Technicon Co., The , 

Tolhurst Centrifugals Div., Ameri- 
can Machine & Metals, Inc... .802-806 

United States Gasket Co 

Williams Patent Crusher & Pulver- 


SHEET METAL WORK 


Aluminum Co. of America...... 233-23 

Artisan Metal Products, Inc.........% 

Blickman, Inc., S 

Day Co., The 

Glengarry, Ine.. 

Misco Fabricators, Inc.. 

Terriss Div., Consolidated Siphon 
Supply ET TIETE SE IRATE 


SIEVES, LABORATORY 


American Instrument Co............ 7 36 
Great Western Mfg. Co 

Machlett & Son, E 

Newark Wire Cloth Co.............3% 
Precision Scientific Co 

Tyler Co., The W. S 

Welch Mfg. Co., W. M............. 


SIFTERS 


Allis-Chalmers Mfg. Co............. 934 
American Instrument Co............736 
Carrier Conveyor Corp 

Colton Co., Arthur 

Day Co., The J. H 

Great Western Mfg. Co 


Schutz-O’Neill Co 
Sprout, Waldron & Co., Inc.. 
Tyler Co., The W. S 





HIGH 
__ PRESSURE 
GAUGES 


USED IN 
REFINERIES 
AND 
CHEMICAL PLANTS 
THROUGHOUT 
THE WORLD 


REFLEX 


Single or Multiple 
Sections 


TUBULAR 


Gauge Cocks 


Large Chamber 
Reflex Gauges 


Heated or Cooled 
Gauges 


SEND FOR 


COMPLETE 
CATALOGUE 


STRAHMAN VALVES, Inc. 
16 Hudson St., New York 13, U.S.A. 





(£) 
GLASS WORKING 
LATHES 


MODEL ME 
$3135.00 f.0.b. Grass Valley, Calif. 
Especially useful for handling 
large television Bulbs 


GENERAL SPECIFICATIONS 


Maximum length overall 
Maximum width overall 
Maximum length, — nose 
to spindle nose. . 
Height, floor to spindle . 
Radial clearance above apron . 
Spindle hole diameter ° 
Approximate — weight ° 
Net weight 


84” 

a7” 

47" 
5254” 
214%” 

‘ 37/4” 
1800 Ibs, 
1600 Ibs. 


STANDARD EQUIPMENT 


Two face plates 

One collet draw-in bar 

Hand carburetion control 

Foot pedal control of air or nitrogen 
supply and oxygen-gas volume 

Main air valve controlling air in 
either or both spindles 

Standard spindle speeds approx. 30- 
40-60 RPM. (With Adjusto Spede 
1714-175 RPM.) 

1 h.p. motor, 220 volt, 3-phase 


DO YOU KNOW? 


That a first class glassblowing job requires ac- 
curate alignment of rotational axes between 
the headstock and footstock? 

That variable spindle speed gives another di- 
mension to your technique? 

That simple chucking attachments supply ver- 
satility for wide varieties of applications? 
That special chucking for your industrial pro- 
cedures, or laboratory practices are available? 
That Litton jet-mix fires are universally used 
in glassblowing to prevent reducing conditions? 
That Litton Lathes have been the standard of 
the vacuum tube industry for 22 years, and 
have been constantly improved? 

That you can get these precision tools at rea- 
sonable cost, in eight sizes, with swing from 
8” to 42”, and working length from 20” to 
751"? 

Let us send you complete specifications and 
prices on our line of equipment and tools for 


the Vacuum Tube industry and for general re- 
search and development laboratory use. 


Litton Engineering Laboratories 
Grass Valley, California» P.0.Box 949 
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SILICA 


Amersil Co., Ine... .....C-17, C-19, C-21 

Dicalite Div., Great Lakes Carbon 
Corp. 306-308 

Johns-Manville Sales Corp.. 


SINKS—LABORATORY, ACID PROOF 


Alberene Stone Corp. of Virginia... .533 

American Agile Corp... . 

Blickman, Inc., S 

Duralab Equipment C fia Prete 

Duriron Co. By su aesin 

Durock Corp.. 

General Ceramics Corp. 24 

pare Cs ee ct a 

Kewaunee Mfg. Co. : ..107 

Knight, Maurice A.... 

Laboratory Furniture Co.......... 

Metalab Equipment Co., Div. of 
SOOT ADP Fe evs Roe cea 901 

Sheldon Equipment Co., E. H........ 136 

United States Stoneware Co., The 

10-12-14 
. .C-42 


Welch Mfg. Co., W. M.... 


SIZERS 


oe oe i re 513-517 

Miller & Son, Inc., Franklin P., Su- 
preme Crusher Div 

Productive Equipment Corp........ 207 


SOLVENT RECOVERY EQUIPMENT 


American Plant Equipment Co... ..S-65 
Artisan Metal Products Co : 
Barnebey-Cheney Co................ 17 
Blaw-Knox Co.. .103 
Koven & Brother, Inc., % « 834 
National Carbon Co., Div. of Union 
Carbide & Carbon. Ry ae 350 
Niagara Filters Div., American Ma- 
chine & Metals, Inc 2-806 
Patterson Foundry & Machine Cv., 
Ras oo anal’ aad n ack @ Meine oe 
OEY MO, MNES «is ac so uo orc a ca 68 
Podpreinink, Tes. 56403 2 ccc ccs 
Precision Scientific Co 
Stokes Machine Co., F. J...........§ 
Treadwell Construction Co..........72 
Walker-Wallace Div., A. P. V. Co... .! 


SPECTROGRAPHS—SPECTROMETERS 


Beckman Div., Beckman Instru- 
PN abe e Ore Na Gers Pcl ek creas ha 20 

General Electric Co., Apparatus Sales 
Div. 

(eg oe) a eee anes bare C- 164 

Machlett & Son, . 

Perkin-Elmer Corp. .» The 

Scientific Glass carey Co.. 

Thomas Co., Arthur H.. od ee 

Welch Mfg. Co., W. AE a 


SPEED REDUCERS 


3ogue Electric Mfg. Co.............+ 
Cleveland Worm & Gear Co..........73 
Link Belt Co.. 

Philadelphia Gear Works, ‘Inc.. 

U. S. Electrical Motors, Inc 
Westinghouse Electric Corp..........6 


STAIR STEPS, SAFETY 


Black, Sivalls & Bryson, Inc...... 
Grip-Strut Div., The Globe Co...735 


STEEL GRATING AND FLOORIN 


Grip-Strut Div., The Globe Co.. 
Industrial Steels, Ine. 


STERILIZERS 
Aetna Scientific Co.. 





Catalytic Combustion Corp........C-13% 
| Electric Hotpack Co., The 


1955 





PROTECTOSEAL 
vapor conservation 
vents 


DESIGNED FOR... 


Low-CcOST 
MAINTENANCE 


FULLY FIRE PROTECTIVE 
SIMPLE and EASY to 
MAINTAIN 


Simplified, one-piece design locates flame 
arrester outside pressure-tight housing where 
it is easily accessible. 
Vertical position of arrester permits conden- 
sate to drain off freely—prevents frequent 
*‘clog-ups’’ and prolongs operating time. 
Modern “swing-bolts” permit quick removal 
of vent covers for visual inspection or re- 
moval of valves or arresters for cleaning. 
interchangeable arresters permit a spare to be 
inserted quickly and easily to safeguard tank 
while servicing original arrester. 
Sturdy arrester plates resist distortion during 
cleaning and are self-positioning to assure cor- 
rect air-space-gauging and safe reassembly to 
original Factory Inspection Standards. 
Precision tobslentod valves are processed to 
assure tight seatings, and 
are available as specified 
on order for other than 
normal pressure settings. 
Stream-lined design assures 
maximum air-flow capaci- 
ties and self-drainage of 
condensate. 


Soe ane 


Protectoseal Manufactures All Types of Flammable 
Liquid Storage Tank Venting and Operating Equipment 
West Coast Warehouse: Los Angeles, Calif. 

In Canada: Safety Supply Co., Taronto, 


The Protectoseal Company 
1948 So. Western Ave., Chicago 8, Ill. 
Please send me “Venting Fundamentals” 


Name Title 








Company. 
Address. 








City. Zone__.. State. 


tea ini tndcnntinireiceias-eseptditpnttlicdala asunentl 
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modernize 


YOUR G-A WITH 
SOLENOID 
VALVES _ 


WHICH CAN BE 
OPERATED 


LIKE THIS 






V or by many other types of 
electrical impulse 


¥ Use the angle body and 
save the price of an elbow 
fitting 


V Positive Control 


¥ Used on Water, Oil, Air 
and Many Other Liquids 















BULLETIN W-7 HAS THE 
TECHNICAL FACTS 


WRITE FOR IT TODAY 






1203 RIDGE AVE., PITTSBURGH 33, PA. 


Designers and Manufacturers of 
VALVES FOR AUTOMATION 
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Directory, cont... 


Hanovia Chemical & Mfg. Co. 


C-17, C-19, C-21 
Precision Scientific Co...............67 
Wallace & Tiernan Inc............... 6 
STILLS 
Aetna Scientific Co.. sd wetbiats xa ieee 
American Instrument Co............ 736 
Artisan Metal Products, Inc. .......318 
Barnstead Still and Sterilizer Co. . . .636 
Blaw-Knox Co.. 5% epee 
Blickman, Inc., EERE S| 407 
Electric Hotpack TR of as en’ in nie 
General Ceramics Corp..............37 
ee  . OP era 2 pve 
meet Mace Cs... o...5 601s. 9 ae 
Machlett & Son, E.. Josue 
Koven & Brother, Inc., a SRE les 834 
New York Laboratory Supply | Co... .C-41 
Perry Products Co.. WR 
Precision Scientific Co... ig a clk a 
Paewiier (eo. 2eO..............5.-. 08 
Selas Corp. of America...... ee 
Star Tank & Filter Corp............ 129 
Stokes Machine Co., F. J....... ...910 
Treadwell Construction Co. ........729 
STRAINERS 
(See also Screens, Sieves, Separators) 
Cuno Engineering Corp.............239 
Foster Engineering Co............. 208 
Newark Monarch Mfg. Works, Inc.. .701 
Sarco Co.. .C-128 
Spraying Systems Co... . 833 
Terriss Div., Consolidated ‘Siphon 
ge NE A ae ee 244 
Yarnall-Waring Co.................633 
SWITCHES 
Automatic Switch a ots seats 
Machlett & Son, E......... .C-33 
Mineapolis-Honeywell Re gulator 
Co., Industrial Div..... aa 
Westinghouse Electric Corp. .60 
TACHOMETERS 
Bailey Meter Co.. a ..30 
Potter Aeronautical Co ot C-40 
TANKS 
Alsop Engineering Corp. .110 
American Agile Corp.. . 817 
Black. Sivalls & Bryson, Inc. «oe 
Blaw-Knox Co. .... 108 
Blickman, Inc., S.... sis tae 
Chemineer, Inc. is ..C-155 
NE RS er 
Day Co., The.. Rie anon epee ae 5 
Delaware Barrel & Drum SESE 2 C-25 
Downington Iron Works, Inc., Div. 
Pressed Steel Tank Co........... 714 
General Alloys Co..... 748 
General American Transportation 
Wit ere et eo 42-44 
General Ceramics Corp..............37 


General Lead Construction Corp.. .C-27 
Glascote Products, Inc., Subsidiary 


2 et ee ree ...106 
Haveg Corp... ... 584 
Heil Process Equipment Cor p.. 622-624 
Hunt Machine Co. ................. 821 
Hunt Machine Co., Rodney, Process 

Equipment Div............. .» 4 SB1 
Industrial Filter & Pump Mfg. ... 51-53 
International Boiler Works Co., 

SP e he Si a GaN sits one's a v3 8 548 
International Engineering, Inc... ..C-114 
Knight, Maurice A... a en ok Stu ea 
Koven & Brother, Inc., SAS ee 834 
Lead Lined Iron Pipe Co.. ...210 
Lehmann Co., J. M......... ee tn 
Luzerne Rubber Co., The...........409 
Metal-Weld, Ine., Protective Coat- 

Se Pe re Ce . .240 
Misco Fabricators, Inc...) 2.05. 654% 723 
National Lead Co.. "702-706-708 
New England Tank & Tower Co. .....52 
Perry Producta Oo... i.'.sacowieo . 437 





Is Iron 


Contamination 
a Problem? 





PURIFY 


your product 






with the FRANTZ 





Magnetic Separator 


The trouble-saving, money- 
saving answer to your iron 
contamination problem is the 
FRANTZ FERROFILTER. It 
handles liquid suspensions 
in all viscosities, extracting 
the most minute iron parti- 
cles. Available in electro- 
magnetic Gravity (as shown), 
Pipeline and Underfeed 
types: Dry FERROFILTERS 
for powdered and granular 
materials. 


Send for BULLETIN 16-E 


Full information on 
installation and 
operation with 
tables of sizes and 
capacities to help / 
select the proper 
type for your ap 
plication. 


TRY OUR RENTAL PLAN 


Prove the efficiency of FRANTZ 
FERROFILTERS on — operation 
at low cost. Write for full details. 


S. G. FRANTZ CO., Inc. 


Brunswick Pike & Kline Ave. 
P. O. Box 1138 Trenton 6, N. J. 
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Automation... 


__ fully A i 
NOW Fletcher a 


centrifugals 


In keeping with the current trend 
toward Automation, Fletcher 
proudly presents a new concept in 
vertical batch centrifugals. It is 
now possible to obtain completely 
Automatic operation including 
loading, spinning, washing and 
unloading. 

The Fletcher Pneumatic Un- 
loader shown above is an impor- 
tant feature of this unit because 
the use of pneumatic controls 
greatly eases and simplifies the 
unloading operation. Controls for 
other components such as valves 
are also pneumatically operated, 
thus simplifying explosion-proof 
requirements. 

For further information on this 
amazing new machine, write on 
your business letterhead, please. 


YOU CAN SEE THE FLETCHER 
FULLY AUTOMATIC 
CENTRIFUGAL AT BOOTH 102, 
CHEMICAL SHOW, PHILA. 


FLETCHER 
WORKS 


PHILADELPHIA 40, PA. 


ENW 








| Piabies- Co: TH 502 


| Pla-Tank, Ine., Div. of The Chemical 


Se aces Urkae 
Precision Se ientific Co. Be Xana aes 
Aang Biel TAR is anes 8 5504s 714 

Ross & Son Co., Charles............ 447 
Star Tank & Filter Rs as * aks 129 


Thermo-Panel Div., Dean Products, 


ey a aaa 5 Vameiaee ines 
Terriss Div., Consolidated Siphon 

Supply Co... 2 cesses eee cs 244 

United States Stoneware Co.. 10-12-14 

THERMOMETERS 

Bailey Meter Co.. one 

Fischer & Porter Co.. . 200-202 

Kimble Glass Co.. ....408 

| Kontes Glass Supply Co... ...+. OM 
| Minneapolis-Honeywell Regulator 

Co; Tndeetrial Di. 5 oe. a 531 





New York Laboratory Supply Co.. 
Pharmaceutical and Chemical Indus- 


try Sapply Corps... 62. ce. s eae C-55 
Reenentar: Mie. Os. cans es evs 422 
Scientific Glass Apparatus Co. 54 
Taylor Instrument Cos. ............ 36 
Welch Mfg. Co., W. M.............C-42 


THICKENING AND DEWATERING 


MACHINERY 

American Tool & Machine Co.......826 
Bird Machine Co............... $21-325 
Carrier Conveyor Corp............. 117 
Cleveland Mixer Co., The Tiree 825 
Dorr-Oliver Ino... oe kee ase od 513-517 
Bante COrk, Zees soot. se aeaee pee. C-9 
General American ne 

Corp. ay . 42-44 
Heyl & Patterson, Inc. awe stasG 226 
Hardinge Company, Inc...............4 
Merco Centrifugal Co................ 2 
Western Machinery Co. ..........C-63 

TOOLS 

Airetool Mfg. Co., The..... ..8-74 
Ansan SO Te Ss ce ed 913 
Durametallic Corp.. i . 223 
Imperial Brass Mfg. Co., ‘The... .4: 439-441 


Ingersoll-Rand Co.. ..918 


TOWER PACKING OR FILLING 


General Ceremics Corp.............- 7 
i) See anperin ass emery er aay 534 
Johns-Manville Sales Corp.......... 508 


EO Cre er ee ee 7 
Lapp Insulator sind Process aeapectit 


ment Div. ...... .814 
Pognieiniak, © Isies. 62 6. Se Rk 601 
United States Gasket Co............ 740 
United States Stoneware Co., The 

10-12-14 
York, Co., Otte Ths .3.5 2... 516 

TOWERS 

American Agile Corp...............817 
Black, Sivalls & Bryson, I | See 114 
Blickman, Inc., S.. earn .407 
Corning Glass ‘Works. . 25-27 
Downington Iron Works, Div. of 

Pressed Steel Tank Co...........714 
Duriron Co. The;. o.:. 52... 5. 2. 58-68 
General Ceramics Corp.. ioe 37 
ee ee, PEEP EEE E AN Te CT or E 534 
Mamet, Meera A... SS 7 
Lapp Insulator Co., Process Equip- 

ND ee sis Fa ees ees 1 
Misco Fabricators, Inc.. eek te Sa eee 
Patterson-Kelley Co., The. . - tae & 831 
Pfaudler Co., The. em ek . 502 
Treadwell Construction Co SAP EEL 729 
United States Stoneware Co., The 

10-12-14 

Work Coi Otto Fis. son ek tgs SIS 
TRANSMISSION EQUIPMENT 

Esees SUG OAL. 5 6p vio vate A Roce eee 432 

Cleveland Worm & Gear Co.......... 72 

Great Western Mfg Co.........741-743 
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FREE BOOKLET 
TELLS WHAT CO, 
CAN DO FOR YOU 





No other gos works so hard or so 
well—at so many jobs. These are 
typical examples of CO, at work. 
Scores of other applications, covering 
all industry, are available from 
Liquid Carbonic, world’s iio 
producer of CO,. 


coffee 
gua beak 


No air wanted! Oxidation during 
extraction robs coffee of flavor. Instant 
coffee producers find CO, gas provides 
an ideal protective “blanket” that keeps 
air out—flavor in. 


s 
Problem — grinding waxy DDT solids 
into useable powder. The generated 
heat tended to turn them into liquid. 
Pulverized dry ice mixed with the large 
pieces of DDT froze them hard and 
brittle —the rest was easy! e 


g SRM, 

a miracle fibre 

9 Expanded into a chamber, liquid CO, 
produced the low temperatures needed 
to separate paraxylene (an ingredient 

y of DACRON?*) from petroleum. Result— 
no more baggy knees! 

q *Du Pont's trade-mark for Its polyester fibre 


There's practically no end to the 
important jobs that CO, combined 
with Liquid Carbonic savvy —is 
doing. Chances are this combination 
can come up with some surprising 
answers for you, too, 


For more examples of CO,'s amazingly 
diversified talents, send for LIQUID’s 
new free booklet, “Applications 
Unlimited.” Just use the coupon below. 


FREE “APPLICATIONS 
UNLIMITED” BOOKLET 


THE LIQUID CARBONIC CORPORATION 
3118 South Kedzie Avenue, Chicago 23, Illinois 


Send me my free “Applications Unlimited” 
booklet. 





Cc 








pony __ 
Position_ 
Address 
City 








Zone___ State 
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Directory, cont. . 


Reet TINGE 5. oe 6 855 5 ou C-14 
Jeffrey oe on The.. gh ob oO 
LOS 2 Sa re eee mc 532 
Whenbdagaiile-tivneg well Regulator 
Co, mabastrial Div..: 5. ........ 531 
New "York Air Brake Co....... 333-335 
Philadelphia Gear Works, Inc....... 33 
Reeves Pulley Co......... C-165, C-167 
U. S. Electrical Motors, Inc......... 148 
TRAPS—STEAM 
Anderson Co., The V. D.. ....C-129 
Black, Sivalls, & Bryson, eee, . 2 114 
ng EES - 8a 108 
Foster Engineering Co............. 208 
Nicholson & Company, W. H........ 132 
NN I ice cc ee cw cores C-128 
Uehling Instrument Co............. 217 
Velan Engineering Lid............. 209 
TUNE MD cb oes isc sk veces segs 525 
Yarnall-Waring Co. ............... 633 
TUBES—TUBING 
Allegheny Ludlum Steel Corp.........28 
Minka Piasties, Int... .;.....<.....- S-108 
Aluminum Co. of America...... 233-235 
Ampco Metal, Inc...............+- oe 
American Agile Corp.............-- 817 
Amersil Co., Inc....... C-17, C-19, : = 
le” Be 


Autoclave Engineers Sales Corp.. a 
Babcock & Wilcox Co., Tubular 


SB Ae no ae 75 
Bailey Meter Co.............. saneee 
Bishop & Co. Platinum Works, < . .809 
Brown Fintube Co................. 948 
Carpenter Steel Co., The......... . 832 
Continental Can Co................. 29 
Doré Co., John L. ........ ..C-139 
Falls Industries, Inc................. 37 
Foster Engineering Co............. 208 
General Aes Besos. sees. 686 748 
General Ceramics Corp..............37 
General Lead Construction Corp.. .C-27 
ON se a, . aad sno owes 534 
Hewitt-Robins Inc................ C-14 
Imperial Brass Mfg. Co., The... .439-441 
Industrial Steels, Inc............... 726 
International Nickel Co., The....... 507 
TE SS ere 408 
Lead Lined Iron Pipe Co............ 210 
Luzerene Rubber Co., The.......... 409 
ee ee: C-33 
Misco as NUNS. ins cs vic kine 723 
cere, te, ¥ & SFA §-32 
National Lead Co.......... 702-706-708 
National Tube Div., United States 

DS ere 518-522 
Pressure Products Industries, Inc.. .C-37 
Republic Steel Corp.............535-539 
MOMeN SI cass ss. SSN 248 
Reynolds Metals Co................ 436 
Saran Lined Pipe Co............... 343 
Superior Tube Co..................346 
Union Steel Corp... ... 2... sce ss cose 440 
United States Gasket Co........... 740 
United States Stoneware Co., The 

10-12-14 
Wolverine Tube Div. of Calumet & 
SG MRE. 5G Skis S558 0068 642-644 
TURBINES 
Allis-Chalmers Mfg. Co......... ... 934 
General Electric Co., Apparatus 

eae caso ses cae 850 

Westinghouse Electric Corp.......... 60 


Worthington Corp..............840-848 


ULTRA VIOLET LAMPS 


Hanovia Chemical and Mfg. Co. 
C-17, C-19, C-21 


Machlett & Son, E..... .C-33 
Scientific Glass Apparatus De... <:10884 
Westinghouse Electric Corp.......... 60 
366 


VALVES 

Ackerman, Harold P.. eis ag 
Alloy Steel Products Co... 5 ik kaa 
American Agile Corp,..............817 
American Instrument Co............ 736 
American Water Softener Co.. .. 8-64 
Ampco Metal, Inc.. mint 
Autoclave Engineers Sales Corp.. .434 
Automatic Switch Co............... 646 
gh ne Ry «SR od 
Black, Sivalls & Bryson, Inc.. ..114 
NUONOE IPOs 530 bok conn ccicecs es 639 
SE, MME, bp haces ek ccwias 602 
7 SSG’ aia Ee ne 108 
Eres serene C0. soe eee 423 
Duriron Co., The.................58-59 
Eclipse Fuel Engineering Co......... 747 
Emsco Mfg. Co............ C-123, C-127 
Palle Tnberteees, Ene: . 5. 0 87 
Fischer & Porter Co........... 200-202 
Foster Engineering Co.............208 
General Alloys Oo... 5. 0. i .6 sess 748 
General Lead Construction Corp... C-27 
General Ceremics Corp.............. 37 
NIN SG oss odie Cea tees aa 50 
Hamer Valves, Inec......... C-123, C-127 
_, eee eee 534 
High Pressure Equipment Co........ 717 
Hoke PO a Pot octet os fund Cho .935 
Homestead Valve Mfg. Co.....S-38, S-77 
Imperial Brass Mfg. Co., The... .439-441 
Industrial Steels, Inc............... 726 
PN MIND s ne ce va bah we 50.985 147 
Jerguson Gage & Valve Co........ C-132 
Knapp Mills, Inc. and Andrews- 

Knapp Construction Co. .......... 19 
RG err err rene 7 
Komline-Sanderson Engineering 

SMR as ad oie e's eee eine eae C-151 
RE No INS 5 Vin Bisa -4 605i mares 31 
Ladish Co., Tri-Clover Div........... 26 
Lead Lined Iron Pipe Co........... 210 
Luzerne Rubber Co., The........... 409 
Minneapolis-Honeywell Regulator 

Go... Tnmeetrial Div,......:5.6.. 5% 531 
National Carbon Co. a Div. of Union 

Carbide & Carbon Corp........... 350 
National Lead Co........... 702-706-708 
Neumann & Weaver, Inc.......... C-169 
New York Air Brake Co......... 333-335 
Nicholson & Co., W. H............. 132 
Parte © O00. oi kediak 3 dices 727 
8 Sp” Rr 502 
Philadelphia Gear Works, Inc......... 33 
Powell Co., The Wm..............-. 48 
Pressure Products Industries, Ine. C-37 
Research Controls. :.........;... C-134 
be te a reneres 617 
Saran Lined Pipe Co............... 343 
Spraying Systems Co............... 833 
Strahman Valves, Inc............. C-24 
Star Tank & Filter Corp.. ..129 
Terriss Div., Consolidated ‘Siphon 

Supply Co. ..... Se ...244 
Vogt Machine Co., Henry.. SiS si ve cabal 56 
Walworth ee. ce 
Whitehead Metal Products Co... ..429 
Yarnall-Waring Co............. . . 633 
York Corp., Industrial Div. ........ 402 


VENTILATING APPARATUS 


American Agile Corp............... 817 
Barnebey-Cheney Co................ 17 
General Ceramics Corp............... 37 
Be a ae ee 534 
Heil Process Equipment Corp. .622-624 
FOMIOy Eee, Ob RO ss ie oss Sinsies oc 201 
Mine Safety Appliance Co......... C-34 
Niagara Blower Co................. 600 
York Corp., Industrial Div.......... 402 
Young Radiator Co.............. C-162 
VIBRATORS 
Cleveland Vibrator Co., The..S-112, S-114 
OI I Og ss Gig oo ook s'ns wid C-28 
Great Western Mfg. Co......... 741-743 


Gump Co., B. F.. ets task cut ee 


Jeffrey Mig. Co., MG Cesk 201 
Knapp Mills, Ine. and Andrews- 

Knapp Construction Co....... 19 
Ingersoll-Rand Co......... ice 
New Brunswick Scientific Co...... ..626 
Tyler Co., The W. S.. Se ae 

VISCOSIMETERS 
Ace Glass Ine.. Pena o cde 
American Instrument Co.. Mis geee 
Bailey Meter Dina ee... 
Brabender Corp.. .C-35 
Brookfield Engineering Laboratories, 

WO ah bea 6s FT H6R cn 19 SA 424 
Ferranti Electric, Inc.............S-67 
General Electric Co., Apparatus 

BE MN ii b58 665 0s ees 850 
Kontes Glass Company .......... C-154 
Machlett & Son, E. .............. C-33 
Martinson Machine Co. ......... C-136 
New York Laboratory Supply Co...C-41 
Precision Scientific Company ...... 67 
Scientific Development Co. ......... 713 
Scientific Glass Apparatus Co.......54 


WATERPROOFING COMPOUNDS 


Insul-Mastic Corp. of America...... 444 
Johns-Manville Sales Corp...... .. 508 
Victor Chemical Works...........650 
WATER CONDITIONING EQUIPMENT 


Allis-Chalmers Mfg. Co............. 934 
American Water Softener Co. ....S-64 
American Well Works, The....... C-160 
Barnebey-Cheney Co................ 17 
BIF Industries, Inc.... . vse O2 
Barnstead Still & Sterilizer Co....... 636 
Bogue Electric Mfg. Co............ 421 
NE EE oo ele oo hb Sa eka ess 432 
Delaware Barrel & Drum Co.......C-25 
Ertel Engineering Corp............. 614 
Hungerford & Terry, Inc........... 205 
Illinois Water Treatment Co........ 630 
Industrial Filter & Pump Mfg. Co..51-53 
Lapp Insulator Co.......:.......... 814 
Machlett & Son, E............... C-33 
PU OM ED cs pec was cous 73 
Proportioneers, Inc................. 902 
Research Controls ............... C-134 
Terriss Div., Consolidated Siphon 
a SRE eee ee 244 
Wallace & Tiernan Inc............... 6 
York Corp., Industrial Div. ........ 402 


WELDING EQUIPMENT 


American Agile Corp............... 817 
Po ee Ae. ee 913 
Industrial Steels, Inc............... 726 
International Nickel Co., The....... 507 
Westinghouse Electric Corp.......... 60 


Whitehead Metal Products Co..... 429 


WIRE CLOTH—WIRE MESH 
Bishop & Company Platinum Works, 


SVL ce baras eC Kies cues ws ced 809 
Cambridge Wire Cloth Co........... 214 
Loe OS 0 a 748 
Great Western Mfg. Co......... 741-743 
Hewitt-Robins Inc................ C-14 
Industria] Steels, Inc............... 726 
Multi-Metal Wire Cloth Co......... 204 
Newark Wire Cloth Co.............. 334 
Productive Equipment Corp......... 207 
Simplicity ge id EMetivissawe 822 
PE is RO Wc WOs 6a bie 0% 00 cea 46 
Whitehead Metal Products Co...... 429 
AD CR ee Oe a's cee ca ictnwansncOle 
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Does A Six-Week 500% 
Return On Equipment Cost 
Stir Your Imagination? 


(A CASE HISTORY) 


In the processor’s own words... “More 
than 750 tons of hydroforming catalyst 
were processed in the first six months, 
This included catalyst of widely vary- 
ing quality ... Increased value of the 
recovered catalyst is more than five 
times the original cost of the equip- 
ment. In addition, continued use of the 
equipment will reduce Aydroforming 
operating costs considerably by re- 
ductions in fresh catalyst purchases 
... The specific gravity separators are 
probably the most important items 
of equipment in the plant ... Utilization 
of the equipment for separation of 
other types of catalyst used at (name 
of plant) is under consideration.” 


In both particle and bulk form, the 
¥g-inch catalyst pellet, described 
above, is not unlike many other types 
of dry chemical and industrial ma- 
terials. And, although this particular 
application of Sutton equipment is 
spectacular, it represents only one of 
more than a hundred different types 
of chemical and industrial products 
being successfully separated, salvaged, 
cleaned, or classified through use of 
the famous sixty-seven year-old SS&S 
Process — “the separation of dry 
materials by effecting differences in 
specific gravity through air-flotation.” 


Consider your own processing prob- 
lems carefully. From fourteen basic 
models, incorporating 64 different 
types and sizes of Specific Gravity 
Separators and Air-Float Stoners, 
Sutton may be able to provide an 
immediate and profitable solution. 


May we send you a reprint of the 
complete “catalyst story”? Or, better 
still, drop us a line describing your 
particular separating problem. 


SUTTON, STEELE & STEELE, INC. 
1031 SOUTH HASKELL © DALLAS, TEXAS 


Mailing your inquiry on company letterhead 
directly to Dept. C (at the above address) 
will greatly facilitate its prompt handling. 
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EXPOSITION OF 
CHEMICAL INDUSTRIES 


COMMERCIAL MUSEUM and CONVENTION HALL 
Philadelphia Dec. 5-9 


So much is happening in the fast-changing chemi- 
cal process industries that the latest developments 
often have a way of escaping us for lack of time. 
There’s a way to catch up—and keep up—with the 
newest in equipment, materials, methods. That 
way—and it’s really the quickest and most effec- 
tive way—is to personally inspect the more than 
500 exhibits at this year’s great EXPOSITION 
OF CHEMICAL INDUSTRIES. 

You can SEE and COMPARE the newest proc- 
essing methods... LOOK at the year’s biggest 
array of materials and equipment... TALK with 
technical representatives of the country’s leading 
suppliers. 

Plan NOW to attend this great exposition... 
save time by writing today for advance registra- 
tion and forms for hotel accommodations to 


MANAGEMENT: INTERNATIONAL EXPOSITION COMPANY 


480 Lexington Avenue, New York 17, N. Y. 
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LIQUID FILTERS 





Solve Your 
Filtration Problems ! 








Bring your liquid filtration problems to Dollinger 
engineers. Their specialized experience is available in 
recommending the most efficient and economical 
equipment for filtering liquids in a wide range of 
viscosities, temperatures, acidities, alkalinities, 
pressures and capacities. 

Staynew exclusive design, permits use of 
any medium in sheet form that can be crimped. Metal, 
plastic, fabric, ceramic and metallic mesh media 
can be used for super-fine filtration. 

Write us today outlining your specific liquid 
filtration problem. From our 30 years experience in 
liquid filtration, we have built 
up a vast file of helpful 
information. An;:; part of this 
information is yours for the 
asking—no obligation. 








+ os sl i aaa —_ 
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Staynew Radial Fin Con- Ai | Dh igud Finer 
struction provides the larg- ; 

est possible filtering area 

for available space. Slip-On 

Insert—exclusive in Stay- 

new Filters—permits sim- 

ple, inexpensive cleaning or 

replacement of media. 


Representatives in Principal Cities 


Deed pote N GER 


4 Centre Pk., Rochester 4 N.Y. 


ALL TYPES OF FILTERS FOR EVERY INDUSTRIAL NEED 
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ACTIVATED CHARCOAL PROCESSOR 
INCREASES YIELD FROM 53% TO 


Moye 


Single Pass Multiple 
Stage Milling Paid 
for Itself First Year! 


By replacing a hammermill yielding 
53% of usable product with a modern 
Allis-Chalmers two pair high roller mill, 
a charcoal processor increased his minus 
10, plus 28-mesh screen yield to 76%. 

Because of the increase in yield, this 
mill, operating with an Allis-Chalmers 
gyratory screen, paid for itself in less 
than a year! 

This big increase was made possible 
by the gentle size reduction afforded 
by roller mill grinding. There is no ex- 
cessive shattering and no size destroy- 
ing impact. And, multiple stage grinding 
in roller mills minimizes fines. 

To meet your varying requirements 
in chemical processing, Allis-Chalmers 
roller mills are built in one, two and 
three pair high models. Double and 
triple roller mills are used when no 
separation is necessary between reduc- 
tions. Roll lengths range from 18 to 42 
inches in 9 and 10-inch diameters. 


For complete information on roller mills 
and other equipment for your industry, 
call your A-C representative or write 
Allis-Chalmers, Milwaukee 1, Wis. 


A-4596 





Other Processing Equipment for the Chemical Industry 


Grinding Mills Kilns, Dryers, Coolers Vibrating Screens Compacting Mills 


ALLIS-CHALMERS 
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Dicalcium Phosphate 


Cheap, but contaminated, wet process phosphoric acid is used in 
this pioneering process for making an important feed supplement. 


Pioneering a new process usually involves a shakedown 
and adjustment period. Texas City Chemicals’ new di- 
calcium phosphate plant, at Texas City, Tex., is no 
exception to this rule. 

But now in full production, the plant economically 
makes 160 ton/day of feed-grade dicalcium phosphate 
(and 40 ton/day of fertilizer-grade) from wet-process phos- 
phoric acid, once considered an impractical raw material. 
> Why Wet-Process Acid?—Dicalcium phosphate is an 
excellent concentrated animal feed supplement, for which 
there’s a growing demand. But as such, it must contain 
low (0.1%) concentrations of poisonous fluorine. 

That’s why most DCP producers start with fluorine-free, 
electric-furnace-derived phosphoric acid, and react this 
with lime (Ca(OH).) to make dicalcium phosphate.* 
However, furnace acid is expensive, except under very 
favorable conditions (cheap electricity, nearby source of 
acid). 
>The Problem Is Solved—Wet-process acid is relatively 
cheap to make—sulfuric acid reacts with phosphate rock, 
producing phosphoric acid and gypsum (CaSO, ¢ 2H,O). 
But it is dilute and has high concentrations of fluorine. 

Texas City has solved the problem of how to econom- 
ically eliminate this fluorine. It isn’t removed completely 
before forming any DCP—that would be a costly operation. 

Instead, only 20% of the fluorine is first removed from 
the acid by reacting with a saturated brine solution. 
The remainder is precipitated with the 40 ton/day of 
*There are five such producers (American Agricultural, Hoosic 
Valiey Lime, Monsanto. Victor and Shea). Only Texas City and 
International Minerals & Chemical use wet-process acid, but 


some DCP is also produced as a glue byproduct. Productive 
capacity from all sources: 368,000 ton/yr. 


NOVEMBER 1955 * CHEMICAI 


, ENGINEERING * 


: : "* ‘ 


SLAKED LIME (above) and wet-process phosphoric acid react in this new plant for making. . . 
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PICTURED 
FLOWSHEET 


Me 


fertilizer grade DCP, and the fluorine-free filtrate further 
treated with lime to produce feed-grade material. 

> How the Process Works—Sulfuric acid is made at Texas 
City Chemicals by converting sulfur to 98% H,SO, in a 
400 ton/day contact plant. The acid (together with spent 
acid from an adjacent Carbide and Carbon plant) reacts 
with ground Florida phosphate rock. 

This ground rock first feeds into a wetting tank, where 
it mixes with recycle phosphoric acid, then flows by 
gravity to the first of a series of four digesters. Here the 
reaction between rock and sulfuric produces phosphoric 
acid and gypsum. 

The gypsum is filtered on rotary horizontal filters, 
operating on steam jets using steam generated in the 
sulfuric acid plant. Gypsum goes to waste, and the 
phosphoric flashed cooled to a 20% concentration. 

In primary defluorination, saturated brine solution, 
added to the H,PO,, reacts with the fluorine compounds, 
forming sodium silico fluoride. This is filtered on an 
internal drum filter and sold as a byproduct. 
> Making Dicalcium Phosphate—The first lime treatment 
converts the acid to monocalcium phosphate liquor in 
an agitated tank, while the majority of the impurities are 
precipitated as fluorides, iron and aluminum phosphates, 
gypsum and dicalcium phosphate. ‘This is filtered on drum 
vacuum filters, dried in a Roto-louvre dryer, pelletized 
and sold as fertilizer containing available P.O. 

The filtrate is limed in a second agitated tank to 
dicalcium phosphate, and filtered on a vacuum drum 
filter. It’s then flash dried and bagged. Final product is 
about 98% DCP with a maximum of 0.1% fluorine. 
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SULFURIC ACID plant (background) and water treatment equipment (fore- » BRINE PREPARATION, with rock 


ground). The contact acid plant makes 400 ton/day of 98% sulfuric. 
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mal drum filter (3) removes sodium silico fluoride. 


otary dryer (5) handles fertilizer grade material. @ 
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FLASH DRYING of the final product. The u 
dust filters produces a 98% feed-grade dicalcium phosphate. 
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Eiow to improve centrifugal 
efficiency as much as 300% 


Any good centrifugal will separate liquids from solids. 
But there’s an important difference in the out-of-balance 
loads that they can safely handle . .. and, in the years of 
trouble-free service you will get. 

For example, laboratory tests plus records from the field 
show clearly that a Tolhurst Center-Slung® Centrifugal will 
handle up to 300% greater out-of-balance payloads than 
possible with ordinary centrifugals. And it’s all due to the 
unique Tolhurst design and engineering. The improved 
chain link suspension, housed in grease-packed sleeves and 
mounted in neoprene buffers, controls vibration and permits 
the revolving mass to find its own center of gyration. Thus, 
bearing stress, which accompanies unbalanced loads, is 
relieved; excessive vibration dampened; and friction reduced. 


Tol huret CENTRIFUGALS 


A DIVISION OF 


A Tolhurst can switch back and forth at a moment's notice 
between materials of different viscosities. No wonder trouble- 
free service for 20, 30 and even 40 years is not unusual for 
a Tolhurst. 

Your Tolhurst Centrifugal, either Center-Slung or 
Suspended, can be built of any material that can be fabricated 
by normal shop methods. You can choose from a wide range 
of basket capacities, perforate or imperforate construction. 
Or, if your process calls for continuous centrifuging, the 
NEW Tolhurst “Maxi-Flex” has many exclusive advantages. 

As a first step toward improving your centrifuging efhi- 
ciency, mail the coupon for complete details on how Tolhurst 
Centrifugals can cut your costs, improve your product, and 
pay for themselves through savings. 


0 Send catalog (J Have representative call 
Name and title 


Company 


American Machine and Metals, Inc. . “~ 


DEPT. CEII55, EAST MOLINE, ILLINOIS 


City 
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No valve maintenance after 3 years’ service 
—even with traces of HF acid 


THE CASE HISTORY —This in- 
stallation is at Continental Oil 
Company’s Ponca City refinery, on 
their HF alkylation unit. 

The service is on the debutanizer 
reflux drum water draw, with traces 
of hydrofluoric acid present at 
times. Working pressure is 100 psi. 
at 120° F. 

The Crane valves on this service 
—No. 3609A, 600-pound small steel 
valves with Monel trim—were in- 
stalled more than 3 years ago. 
Operating cycle is 4 times per shift 
around the clock. 

Needing no maintenance what- 
soever since installed, these valves 


VALVES > 
KITCHENS - 


FITTINGS - 
PLUMBING 


have always made tight closure with 
smooth, easy operation. They show 
no leakage nor corrosive effects 
while continued safe and satisfac- 
tory service indefinitely is indicated. 


No. 3609A Crane steel gate valves 
have a long, outstanding service 
record on HF alkylation units. 
They are recommended specially 
for anhydrous hydrofluoric acid, 
and where mixtures of the acid and 
hydrocarbons are found. Crane 
Monel trim combined with features 
such as extra deep stuffing box with 
spacer for lubrication, and male- 
female bonnet joint with soft iron 
gasket, assures finest performance 


PIPE 


- HEATING Eel 
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from these valves. In gate and 

globe patterns; sizes up to 2 in., 

with screwed or flanged ends. See 

your Crane Represenative for valu- 

able help in specifying and ordering. 
Crane Co., General Offices, Chica- 

go 5, Ill. Branches 

and Wholesalers in 

all areas. 


CRANE CoO. 


CRANE’S FIRST CENTURY...1855-1955 





See these new tyhe 
Pulverizing Units 





SACK V1 


These machines on exhibit at the Philadelphia CHEM- 
ICAL SHOW are representative of the complete Ray- 
mond Line of Pulverizing, Air Separating and Flash 
Drying Equipment, which has been serving industry 
for more than sixty-eight years. 


COMBUS/VION E 


Ciig7727or 


1311 North Branch St. 


Kaymene 
300TH © 


RAYMOND VERTICAL MILL 


For producing superfine powdered materials in the 
lower micron sizes beyond the range of an ordinary 
pulverizer. 

Air separation with the Whizzer Classifier main- 
tains consistent uniformity required by today’s high 
level specifications. 


See Bulletin No. 70 


RAYMOND RAY-DUCER 


For grinding small and medium capacities of soft, 
dry materials. Designed for quick accessibility. Mill 
can be opened in seconds for cleaning, inspection or 
changing screens. Bulletin No. 80 


EERING, INC. 
QVESECTE 


Sales Offices in 


Chicago 22, Illinois COMBUSTION ENGINEERING—SUPERHEATER LTD.—MONTREAL, CANADA Principal Cities 
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C. Andrew Stokes: Man of the Month 


Chemical engineer is elected VP and technical 
director of Texas Butadiene & Chemical Corp. 


In an age of intensive and exten- 
sive specialization, the man who 
can bridge the gap between the 
training of the businessman and 
the engineer plays a key role in his 
firm’s advancement. Industry's 
greatest need for this sort of transi- 
tion arises when someone must 
come up with a level-headed cost 
estimate before any proposed proj- 
ect is given the green light. 

This ability to synthesize eco- 
nomic analysis and engineering 
know-how is one of the main rea- 
sons why Dr. C. A. Stokes is now 
vice president and technical di- 
rector at Texas Butadiene & Chem- 
ical Corp. 

For his latest appointment, 
Stokes will locate his headquarters 
in Houston. The move to the land 
of the tumbleweed will facilitate 
his handling heavy responsibilities 
at ‘Texas Butadiene’s new plant 
there. 

The $20-$25 million project will 
produce finished aviation gasoline 
or, alternately, alkylates for blend- 
ing into commercial motor fuels 
and butylenes. In addition, it will 
produce butadiene for synthetic 
rubber, nylon and other products. 
> Jack-of-Many-Trades—Though his 
experience centers in the research 
and development field, Stokes’ abil- 
ities range in many other direc- 
tions. Barely 40, versatile Andy 
Stokes quickly scaled the chemical 
ladder. After earning a BS in ChE 
at the University of Florida, in 
1938, he began a seven-year teach- 
ing stint at MIT. Then, because 
of his wide range of interests, 
Stokes soon tried his hand at con- 
sulting work. Toward the end of 
his teaching career, he took on ad- 
ditional responsibilities in an ad- 
visory capacity for the American 


Resinous Chemicals Co., in Pea- 
body, Mass. Soon after, Boston’s 
Godfrey L. Cabot, Inc., and the 
government’s Office of Production 
Research & Development retained 
him. And, within a few short years, 
Cabot monopolized his time by ap- 
pointing him Director of Research 
& Development, in 1945. 

> “Dollar Esperanto”—According 
to Stokes, top brass normally can’t 
spare the time to master the tech- 
nical details of a project. In fact, 
management’s interest is often 
courted only by the scent of big 
profits or the dread of crippling 
losses. Here, Stokes claims, engi- 
neers are of optimum value. 
They’ve got to give management 
economic perspective and the mu- 
tual language, “The ‘Esperanto’ 
that can be learned by the engineer 
and businessman alike is the lan- 
guage of dollars.” Thus the engi- 
neer can help management to a 
quick yes or no decision through a 
combination of technical and busi- 
ness know-how. 

> Time Out—A busy man, Andy 
has little time to take it easy. 
Three prime demands on his spare 
hours, though, are his young sons: 
Jeffrey, 9; Harry, 8; and Christo- 
pher, 6. Like any father, Andy con- 
fesses that he gets some of the big- 
gest kicks out of showing his sons 
how better to do the things that 
young boys like to do. 

And, whenever he can, Andy 
says he takes a few minutes to put- 
ter in the garden. As a matter of 
fact, friends claim he can’t do any- 
thing without becoming a student 
of it. They say he can sound off on 
the “fine print” of the art of gar- 
dening for his present New Eng- 
land home. What’s more, they 
predict that—with his green thumb 
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—he can size up any other area in 
no time at all. 

> Always Room for One More— 
Any busy man manages to find 
time to squeeze an extra assignment 
into his crowded schedule. But 
when that man is as versatile as 
Andy Stokes, the practice can be 
extended ad infinitum—or mighty 
close to it. 

In 1951, he was selected Vice 
President and Director of the Petro- 
carb Equipment firm—New York 
manufacturer of special high tem- 
perature processing equipment for 
solids and liquids. He’s an active 
member of the national AICHE 
and, on the local level, he can be 
identified with the “Ichthyologists” 
—alias adopted by the Boston sec- 
tion. 

Soon after Stokes became 
Cabot’s representative to the In- 
dustrial Research Institute. Here, 
he worked with the membership 
committee in the selection, educa- 
tion, rating and training of techni- 
cal personnel, Earlier this year, he 
was also elected to the Institute’s 
board of directors to serve a term 
of three years. 


Names in the News 
continued on p. 378 
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FIRE 
HAZARD 


VINYL RESIN PLASTICIZERS AND VOLATILE SOLVENTS 


Wherever highly combustible materials are used — as in this 
“dope room” at the Athol Manufacturing Company's Massa- 
chusetts plant, a potential fire hazard is always present! 


Athol executives were keenly aware of the importance of 
dependable, automatic fire protection to provide the maxi- 
mum in safety measures. So Athol called on Kidde — leaders 
in the field of fire extinguishing equipment. 


Kidde engineers analyzed the various hazards, installed a 
20-cylinder CO, extinguishing system which would auto- 
matically snuff out fire the instant it showed itself. In addi- 
tion, pressure-operated trips were incorporated in the system 
to shut doors and windows, shut off fans and motors and to 
sound an alarm. 

See to it that every fire hazard in your plant — machinery, 
flammable liquids, electrical equipment — gets the best in fire 
protection. Contact Kidde today! 


Walter Kidde & Company, Inc. 
1128 Main Street, Belleville 9, N. J. 


Walter Kidde & Company of Canada, Ltd., Montreal—Toronto 








NAMES... 


Glenn E. Pratt—Member of the 
production dept. at Monsanto 
Chemical Co.’s plastics div. in 
Texas City, Tex. Formerly, 
Pratt had been with du Pont. 


G. L. Bridger—Joins Davison 
Chemical Co. as director of ag- 
ricultural research. Dr. Bridger 
had been head of the dept. of 
chemical & mining engineering 
of Iowa State College. 


Clarence FE. Larson—Appointed 
VP in charge of research for the 
National Carbon Co. Dr. Lar- 
son had been the director of the 
Oak Ridge National Lab op- 
erated by Union Carbide for the 
AEC. 


W. L. Bulkley—Head of equip- 
ment development section for 
Standard Oil Co. (Indiana). 
Andrew Dravnieks will take 
charge of the corrosion section. 


Cecil Waller and Robert Berriman 
—Recipients of Edward Long- 
streth Medals of the Franklin 
Institute of the State of Penn- 
sylvania, for their work in the 
“development of photographic 
emulsions.” 


Glen H. Shoptau—Advanced to the 
position of senior engineer in 
Monsanto Chemical Co. A. E. 
Withrow is now senior engineer 
in the process investigation sec- 
tion. 


Carlton L. Horine—Senior process 
engineer at Brea Chemicals, Inc. 
Horine had been with the US 
Naval Ordinance Test Station in 
Inyokern, Calif. 


Ray V. Mihailovich—Joined the 
staff of the B. F. Goodrich Co. 
research center, Brecksville, 
Ohio, as a junior technical man. 


Robert C. Anderson—Manager, 
staff laboratories engineering 
dept., for Minnesota Mining & 
Mfg. Co. 


Harry B. Temple—Vice president 
of Robertshaw-Fulton Controls 
Co, to take on research and de- 


The words ‘Kidde’, ‘Lux’, ‘Lux-O-Matic’, ‘Fyre-Freez’ and the Kidde seal are trademarks of Walter Kidde & Company, Inc. 
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velopment responsibilities. Re- 
tired Rear Admiral ‘Temple will 
be located in the Washington 
office. 


Robert M. Jackson—First chemical 
products coordinator of all pha- 
ses of world-wide petrochemical 
operations for Standard Oil Co. 
(N. J.) 


Patrick H. Hobson and Eugene L. 
L. Ringwald—Group leaders in 
the research and development 
dept. at Chemstrand Corp. 


Rudy Peterson—Senior _ process 
engineer at American Potash & 


Chemical Corp. 


Andrew K. Forthmann—President 
and General manager of both 
the Los Angeles Soap Co. and 
the White King Soap Co. 


Sampel T. Page—Director of the 
chemical dept. at Sam Tour & 
Co., Inc., New York. 


M. A. Ellsworth—Head of Fluor 
Corp.’s new engineering and 
construction division as VP and 
general manager. 


Solomon Epstein—General man- 
ager of Emulsol Chemical Corp., 
div. of Witco Chemical Co. 


George W. Blum—New addition 
to the chemical engineering 
staff at Goodyear Tire & Rub- 
ber Co. 


Edwin M. Haun—Monsanto’s new 
inorganic development manager 
for the Overseas division. 


Edward G,. Scheibel—Appointed 
director of engineering at the 
Otto H. York Co., Inc. 


Leonard Smiley—Manager of tech- 
nical coordination at Sylvania 
Electric Products’ Atomic 
Energy Div. 


R. A. _ Dresselly—Promoted _ to 
technical specialist for the tech- 
nical service div. at Humble 
Oil & Refining Co.’s Baytown, 
Tex., refinery. Mr. Dresselly will 


CHEMICAL ENGINEERING—November 1955 





Helicoid Chemical Gage 





Gages for 
corrosive chemicals and 
liquids up to 5000 p.s.i. 


@ Here’s an accurate pressure gage for chemicals and 
other viscous liquids which might corrode or clog the Bourdon 
Tube. It registers working pressures from 30” vacuum to 
5000 p.s.i. and temperatures to 400° F. Guaranteed accuracy 
plus or minus 1%. A single diaphragm seals off objectionable 
substances from the indicating gage. This gage is filled com- 

pletely with specific inert liquids 
and pressure is transmitted 
directly to the indicating gage 
through deflection of the sealing 
diaphragm. 








FEATURES ¢ 
a Filling Screw 


Pond Sealing Ball 


po Upper Housing 


Clamping Bolt 
TEFLON Diaphragm 


i. Cleanout Ring 


TEFLON Gasket 


ic 


@ HELICOID GAGES cost less in 

the long run because they give 
long, trouble-free service with a 
minimum of maintenance. The 
movement is a simple cam and roller 
design that does not have any gear 
teeth to wear out. It has been 
tested and proved in years of hard 
service. 


Only Helicoid Pressure Gages 
Have the Helicoid Movement 


Write for Catalog Today 


Helicoid Gage Division 


AMERICAN CHAIN & CABLE 


929-E Connecticut Avenue + Bridgeport 2, Connecticut 








ABBE Engineering 
Ball and Pebble Mills 








for Ry 
WET AND DRY GRINDING f: 
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DISPERSING 
. 
MIXING 
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ABBE Engineering Ball and 
Pebble Mills are available in ca- 
pacities from 30 Ibs. (dry), 5 gal. 
(wet), to 14,000 Ibs. (dry), 2500 
gal. (wet). 

It will pay you to investigate 
these, as well as Abbé Jar Mills 
and Jar Rolling Machines, which 
cover every need and capacity. 

Write for Catalogs 73 and 77 
and complete data. 


ABBE ENGINEERING COMPANY 
50 Church Street, New York 7, N_Y. 





NAMES... 


concern himself with optimiz- 
ing operatings at the newly 
acquired butadiene unit. 


*, M. McMillan—Appointed head 
of the polymer and chemical 
applications dept. of Shell Dev. 
Co’s Emeryville, Calif., research 
center. 


. F. Homer—Section head in the 
process design section of Ameri- 
can Oil Co.’s research & de- 
velopment dept. 


Amold R, Jackson—Latest addition 
to the chemical engineering 
staff at Schering Corp. Pre- 
viously, Mr. Jackson had been 
associated with Wallace & ‘Tier- 
nan, Inc. 


Swanton D. Dalton—Appointed to 
the newly-created position of as- 
sistant general manager of manu- 
facturing in charge of technical 
coordination for Socony Mobil 


Oil. 


Gwilym A. Price—Elected chairman 
and president of Westinghouse 
Electric Corp. at a recent meet- 
ing of the Board of Directors. 
The board chairmanship has not 
been occupied since 1951. 


C. $. Wiedman—Appointed mana- 
ger of carbide products develop- 
ment enginecring at GE’s car 
boloy dept. He will concentrate 
on metallurgical development. 


John A. Casey—Joined the staff of 
Procter & Gamble Co.’s research 
& development dept. 


Sophocles G. Pappas—New mem- 
ber of the production dept. of 
Monsanto’s plastics div. John 
MacPherson has joined the 
polyethylene production dept. 


William R. Ludka—Promoted to 
the post of manager of the en- 
gineering research dept. at Min- 
nesota & Mining Mfg. Co. 


Joseph L. Seger—Elected to the 
Board of directors of Esso Re- 
search & Eng. Co. Mr. Seger is 
executive VP of Carter Oil Co. 
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Paul E. Gishler—Manager of re- 
search & development at the 
Canadian Chemical Co., Ltd., 
Dr. Gishler has headed the 
chemical engineering section of 
the Nat’l Research Council in 
Ottawa, since 1943. 


Francis E. Blacet—Chairman of 
technical advisory committee to 
advise the Air Pollution Fdn., 
Los Angeles. Dr. Blacet is chair- 
man of UCLA’s dept. of 
chemistry. 


E. J. Fox—Appointed Assistant 
Works Manager of Carbide & 
Carbon Chemicals Co. Former- 
ly, he had been plant supt. in 
Texas City. 


C. H. Case—Appointed a division 
manager for Kaiser Engineers 
Div. of Henry J. Kaiser Co. 


Homer Fry—New supt. of produc- 
tion for the Coal Chemicals 
Div. of Pittsburgh Coke & 
Chemical Co. 


G. Morgan Homewood, Jr.— 
Marketing Research manager of 
J. T. Baker Chemical Co. 


Walter M. Fenton—Director of 
the newly-formed dept. of pro- 
duct research & development at 
Lithium Corp. of America. 


Dudley P. Fernandes—Joins the 
process study group at Hooker 
Electrochemical Co. 


J. Dean Herman and Gerald A. 
Munson—Are Lithium Corp.’s 
chief chemical engineer and 
chief mineral engineer. 


yd 


aS 


SPECIFY 





Samuel A. Goldblith—Associate 
Professor of food technology has 
been selected executive officer 
of MIT’s dept. of food tech- 
nology. 


F. D. Parker—Named VP-Engine- 
ering for the petroleum div. of 
Blaw-Knox Co., Tulsa. 


Edwin O. Joesting—Appointed 
manager of research and pro- 
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PRODUCTS, INC. 


Heavy Duty stainless pipe fittings 
when high pressure, temperature and 
corrosive conditions require their use. 


ee SRSA w es 


2000", 3000, 4000”... 6000* 
Screwed and Socketweld Fittings 


In addition to manufacturing a complete line 
of 150 lb. stainless steel screwed fittings 
CAMCO can supply your requirements in 
pressure rated heavy duty stainless steel pipe 
fittings. Most of the popular sizes and items 
are available from stock in types 304, 
304ELC, 316 and 316 ELC stainless steel 
screwed and socketweld fittings. Wide rein- 
forcing bands insure maximum strength at 
points of stress and extend well beyond the 
last thread or depth of socket. All fittings 
permanently identified with size, alloy, pres- 
sure rating, heat code and trademark. 


AMCO Products, Inc., 445 State Street ces 
North Haven, Conn. 


( Please send Flange Dimensional Slide Rule. 
( Catalog No. 653 covering complete line. 
(0 Furnish address of area distributor. 


ame 


N 
Company 
Address 
City 


~v 
See See eee eae eee ee 





~ 445 STATE STREET 
NORTH HAVEN, CONN. 
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-Explosion Proof! 
A New NIAGARA 


Electricontact Meter 


Corrosive 


Chemicals 


. ‘ ‘s @ 
NIAGARA ’ 
BUF FALOBME TER CO. ‘ Oils and 
Solvents 


Cold Water and 


Liquids 


Heated Water and 


Hot Water Base 
Liquids 


For CHEMICAL PROCESSING PLANTS 


Shuts solenoid valve or stops pump motor after preset gallonage 
has flowed through the meter. Opens or closes circuit to actuate 
any electrical controls. Provides automatic shut-off for batch 
measurements. Insures accuracy. Saves time. Increases production 
without increasing man-power requirements. Wide range of sizes 
and capacities of both Meters and Electricontact Registers. 


Design incorporates Model EX-AR Microswitch which carries 
Underwriter’s Laboratories listing for use in hazardous atmos- 
pheres, Class 1, Group C and D and Class 2, Group F and G. 
Electricontact register has new 
improved heavy duty construc- 


tion. Used on 110 to 550 V. a.c. gE iT 3 FA L o 

Brings automation to liquid 

volume measurement and control AA E T E a ¢C ©] . 

even in hazardous atmospheres. 2891 MAIN STREET 
For Complete Details BUFFALO, N.Y 





Write for Bulletin 35 


Representatives in all leading industrial centers 
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duct control for Minnesota 
Mining & Mfg. Co. Lewis Lehr 


is manager of technical service. 


Warren L. Hardy—The Norton 
Co.’s new business — research 
manager. 


Robert M. Jackson 

World-wide petrochemical op- 
erations of Standard Oil Co. (New 
Jersey) have been placed in the 
hands of Robert M. Jackson as 
the firm’s first chemical products 
coordinator. 

In his new position, Jackson will 
serve as an assistant coordinator 
in the Refining Coordination 
Dept. in charge of chemical pro- 
ducts. 

Associated with the Jersey 
Standard organization for 21 years, 
he had previously served as assist- 
ant manager of the chemical pro- 
ducts division of Esso Standard 


Oil Co. 


W. E. Breitenbach—Selected as 
executive VP of Alaska Pine & 
Cellulose Ltd., Vancouver, B. C. 
He had served as VP for 
Rayonier Inc., in charge of 
manufacturing. 


Ross Brian and James R. Allen, Jr. 
—Joined Central Soya Co., Inc., 
as senior chemical engineer and 
director of field service, re- 
spectively. 


Richmond M. Stampley—Becomes 
Dorr-Oliver’s new western filtra- 
tion div. manager. 


John A. Page—Named to the post 
of chief supervisor for the Poly- 
isocyanates Area at Du Pont’s 
Chambers Works in New Jersey. 
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William M. Larson—Promoted to 
the rubber and plastics com- 
pounding section for Goodyear 
Tire & Rubber Co.’s research 
div. 


Richard S. Brief—Now a commis- 
sioned officer with the U. S. 
Public Health Service’s Air Pol- 
lution Control Program. 


Morse J. Gavender—New member 
of the economic staff of Stanford 
Research Institute’s Portland, 
Ore., office. 


Gordon P. Larson—Vice President 
of Oxy-Catalyst, Inc. Larson was 
the former smog control director 
of Los Angeles County. 


Raymond P. Rossman—Director of 
research & development of 
Godfrey L. Cabot, Inc., Boston. 


John L. Chynoweth—Transferred 
from du Pont’s Orange, Tex., 
plant to Belle, W. Va., where 
he will be assistant supt. in the 
nylon development section. 


Stanley T. Hirozawa—Joined the 
analytical dept. of the research 
and engineering div. of Wyan- 
dotte Chemicals Corp. 


Alexander L. Guterma—Elected 
chairman of the board of Unit- 
ed Dye & Chemical Corp. V. D. 
Dardi, former chairman of the 
board has been elected presi- 
dent and chief executive officer. 


Gerald P. Radzinski, Aquila R. 
Finley, Robert T. Moore, John 
F. Shea Jr., and Harry Dreifus— 
New members of the chemical 
engineering staff of Hooker 
Electrochemical Co. 


Robert J. Minchak and Robert F. 
Singer—Joined the staff of the 
B. F. Goodrich Research Center 
in Brecksville, Ohio. Mr. Min- 
chak had been associated with 
the US Army Chemical Center, 
Md. 


H. J. Buttner—Appointed manager 
of engineering for the Le Roi 
div. of Westinghouse Air Brake 
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STAUFFER CHEMICAL PLAYS SAFE 
WITH GAS ATMOSPHERES’ GENERATOR 
IN CHEMICAL TRANSFER OPERATION 





To transfer Carbon Bi-sulphide safely 
from tank car to storage Stauffer 
Chemical Company’s Niagara Falls 
plant purge their lines and tanks and 
prime transfer pump with a nitrogen 
gas. To get this gas in necessary 
amounts as inexpensively as possible, 
Stauffer purchases a Gas Atmospheres 
Generator that produces high purity 
nitrogen from the combustion of hy- 
drogen, which was readily available, 
and air. The generator has been oper- 
ating faithfully, with negligible main- 
tenance for seven years. 


If your operation requires a gaseous 

atmosphere, talk with Gas Atmos- 

pheres’ engineers — be sure you have 

the most efficient and dependable 
equipment available. Pro- 
duction and cost estimates, 
literature available upon 
request. Just let us know 
type and amounts of gas 
required. 
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Co. Previously, he had held an 
engineering management posi- 
tion with Continental Motor 
Corp. 


Arthur Minich—Elected VP of 
Heyden Chemical Corp. Mr. 
Minich will continue as presi- 
dent of Nuode Products Co., 
Inc. Thomas M. O’Neil has 
been elected a VP in charge of 
sales and marketing. 


R. S. Reynolds, Jr.—Elected chair- 
| man of the board of Robertshaw- 


, Fulton Controls Co. He suc- 
tothe Dove ceeds his father R. S. Reynolds, 
Sr. who died July 29. 


In all types of processing plants GLITSCH equipment _H. McAllister—Director of Shell 


allows greatest design latitude in tray size, process Development Co.’s agricultural 
f ‘ research div. in Denver, Colo. 
layout, type of flow, type and shape of downcomer. Bénicdhy, ‘Ms, MicAliaaee hed 


weirs, and size and shape bubble caps as well as suit- icin eel the Gem's xeneacch 
able corrosion resistant material. Use of GLITSCH center in Emeryville, Calif. 


“Truss-Type” lightweight trays and bubble caps has 

a e a ao p 2 Glenn C. Putnam—Transferred 
produced such outstanding reductions in “off-stream Scite -e-Dene Sebies River 
time that entire investments have been repaid quickly. Works to the firm’s Victoria 
GLITSCH sales engineers are located in principal plant. Mr. Putnam is a technical 


: , supt. 
chemical processing areas. 
M. J. O’Neal—Named to receive 
This is the GLITSCH “‘Truss- the Precision Scientific Company 
ee een ee Award in Petroleum Chemistry 


which allows complete free- 
dom of design for your for 1956 at Shell Oil Co. 


process requirements. 
i aoa icles tae ties. R. F. Laskey—Rejoined the staff 
dreds of different bubble of the research & development 
exp and shor ememblies. dept. at Proctor & Gamble Co. 
after completing a tour of duty 
with the US navy. 
SA VINGS are effected in design, fabrication, 
installation and maximum “on-stream” performance. Raymond F. Stevens—Joined the 
o exe Acheson Colloids Co. as_ re- 


WRITE or CALL for search chemist. 


TEC AL BULLET @ © < Carl A. Gerstacker—Named a vice 
> , president at a recent board of 
diectors meeting of Dow 
Chemical Co. 


Julia M. Avery—Director of the 


* product development div. of 
Z LGC, Ethyl Corp. Avery joined the 
; firm in 1952 as a technical ad- 


GLITSCH sales offices 7 

are located at Fritz W. GLITSCH & SONS, INC viSOr. 

New York @ Chicago Ee ae 

Cleveland e@ Houston ye 8 Willard F. Libby—Recipient of 
DALLAS 2, TEXAS 

Tulsa e@ Los Angeles the $1,000 ACS Award for 


Nuclear Applications in Chemis- 
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try. Dr. Libby, of the USAEC, 
is the inventor of the screen- 
wall Geiger counter. 


Harry S. Ferguson—Elected to the 
Board of directors of the MCA. 
Mr. Ferguson is a vice president 
at Allied Chemical & Dye Corp. 


Albert H. Cooper—Chairman of 
the dept. of chemical engineer- 
ing at Pratt Institute. Dr. Cooper 
has been a professor at the 
University of Maryland. 


Paul Bachman—Elected VP and 
director of research & develop- 
ment for Koppers Co., Inc. Dr. 
Bachman had held an equivalent 
position, previously, at Davison 
Chemical Co. 


James E. Matush and Charles W. 
Hack—New additions to Du 
Pont’s technical section at the 
Sabine River Works, Orange, 
Tex. 


William T. Hack—Elected presi- 
dent of the Snyder Chemical 
Corp. Mr. Hack succeeds Ash- 
worth N. Stull. 


Calvin H. Mohr—New assistant to 
the president at D. R. Sperry 
& Co., Batavia, Ill. He had been 
associated with Velsicol Corp. 


George F. Clifford, Jr.—Sales 
manager of the Spinco Div. of 
Beckman Instruments, Inc. 


Shelby A. Miller—Now Chairman 
of the dept. of chemical engi- 
neering at the University of 
Rochester. Dr. Miller had been 
professor at the University of 
Kansas. 


George C. Stier—Appointed as- 
sistent VP in charge of the 
Plastics Div. at Nopco Chemical 
Co. The div. will open two new 
plants this year and a third in 
1956. 


C. J. Aydelotte—Head of the new 
polyisocyanates organization tak- 
ing shape at du Pont’s Chamb- 


Continuous Analysis of Process Streams 
Now Simplified by Fielden Unit 


Engineers in many process plants are now continuously 
analyzing process streams successfully for composition, pur- 
ity, or moisture content without the bother of complex, 
time-consuming laboratory techniques. 

The only equipment used for these measurements consists 
of a Fielden R. F. Capacitance Bridge Recorder-Controller 
and a single-unit capacitance probe. If the process stream 
mixture changes its dielectric constant, the capacitance 
measured at the probe changes accordingly. By continuously 
measuring product capacitance, the recorder shows the com- 
position of the process stream at all times. 

This system is extremely simple and offers many unusual 
features. For example, it can be supplied with explosion- 
proof housings and electric or pneumatic controls. The 
Fielden R. F. Capacitance Bridge Recorder-Controller has 
a full-scale response of 314 seconds...a sensitivity of 
+0.05% ...an accuracy of +0.25% ... and a stability of 

+0.25%. Send the coupon now for full details. 


KohertshawFubton 


—e 
\\ NV 
e CONTROLS COMPANY ee eee 


FIELDEN INSTRUMENT DIVISION 

Dept. H, 2920 N. 4th St., Philadelphia 33, Pa. 

Please send complete data on: [_] Fielden Capacitance Bridge Analyzer 
[_] Fielden Null-Balance Recorders [_] TEKTOR Level Limit Control 

[_] TEKTOLOG Recorder-Controllers [_] TELSTOR Continuous Level Indicator 


NAME 
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Collects 5,000 Ibs. of tobacco particles 
daily to be sold for salvage. 


At the stemmery plant of Philip Morris and Co., Ltd., Rich- 
mond, Va., the tobacco used in Philip Morris products is 
processed prior to manufacture into cigarettes. To keep the 
working area immaculate and maintain the excellent operating 
conditions, Philip Morris calls upon four Pangborn Dust 
Collectors for efficient removal of any minute tobacco parti- 
cles released in this processing. Every day, Pangborn Dust 


See how Pangborn 
benefits varied indus- 
tries. Write for free 
copy of “Out of the 
Realm of Dust.” 
Pangboro Corp., 
26 Pangborn 
Hagerstown, 
Md. Manufacturers of 
Dust Control and Blast 
Cleaning Equipment. 


Control collects 5,000 Ibs. of particles which 
are sold as fertilizer ingredient. In addition, 
Pangborn minimizes plant housekeeping 
problems, 

Pangborn can solve your dust problem. 
Pangborn engineers will be glad to show you 
how Pangborn Dry or Wet Dust Collectors 
can save you time, trouble and money. 


Pangborn 


CONTROLS DUST 
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Aydelotte has been with the 
firm for many years as a heavy 
chemicals supt. 


Harry G. Drickamer—Recipient of 
the $3,000 Ipatieff Prize of the 
ACS for his high-pressure re- 
search, 


Martin G. Gale—Named director 
of technical service for the 
Monomer Dept. at Borden’s 
Chemical Div. 


Robers M. Hainsfurther—Appoint- 
ed manager of Pittsburgh Plate 
Glass Co.’s $34 million plant 
now under construction at Cum- 


berland, Md. 


OBITUARIES 


Edwin Letts Oliver 


Founder-chairman of Dort- 
Oliver, Inc., Edwin Letts Oliver, 
died suddenly at his Lake Tahoe, 
Calif., summer home, on Aug. 28. 

Best known for his work in the 
field of continuous filtration, the 
77 year old executive had been the 
inventor of the Oliver continuous 
filter. The unit became the corner- 
stone of the Oliver Continuous 
Filter Co. founded in 1910 by Mr. 
Oliver to market his invention. 

Because of development and ex- 
pansion, the formation of Oliver 
United Filters, Inc. became neces- 
sary in 1928. Oliver served as 
president of his firm until its 
merger with the Dorr Co. last year. 
He then became Dorr-Oliver’s 
board chairman. 

In earlier years, Mr. Oliver had 
designed and built several cyanide 
plants in California. He had also 
been the recipient of many honors 
including the James Douglas 
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Medal of the American Institute 
of Mining & Metallurgical En- 


gineers. 


Kenneth J, Latimer, 49, Gulf Oil 
Corp. chemical engineer, died 
Sept. 3 at Port Arthur, Tex. Mr. 
Latimer had been with the firm 
for 25 years. 


Graham Edgar, 68, who developed 
the octane scale, died after a 
long illness. Dr. Edgar had been 
a consultant with the Ethyl 
Corp. 


David Crampton, chief chemical 
engineer for Wallace & Tiernan, 
Belleville, N. J., was drowned 
off the Jersey coast, late in 
August. 


Charles P. Gulick, honorary chair- 
man of the board of Nopco 
Chemical Co., died in his 70th 
year after a brief illness. Mr. 
Gulick had been one of the 
founders of Nopco. 


Herman H. Harris, VP of Chemi- 
cals, Inc., Oakland, Calif, 
manufacturer of household 
cleaners, died in mid-August at 
the age of 60. He had been one 
of the firm’s founders. 


Albert Hermann, 63, founder and 
director of the Western Pine 
Assn’s research lab for 30 years, 
died in Portland of a_ heart 
attack. 


Howard T. DeRemer, works 
manager, Selas Corp. of America 
died suddenly at his home in 
Pennsylvania last August. 


Herbert J. French, 62, VP of In- 
ternational Nickel Co., Inc., 
died in Rochester, Minn., after 
an extended illness. 


Frank L. Bass, chief chemist of 
Keystone Portland Cement Co., 
died suddenly on Aug. 21 at his 
home in Easton, Pa. 


M. P. Cortilet, 59, VP of Ameri- 
can Can Co.’s central div., died 
suddenly, Aug. 22, at his 
Chicago home. 




















pull or carry your product 


call A LV E VW tics: 


for CONVEYORS 


You may be amazed at how many new things a modern ALVEY 
conveyor system can do to save manpower and speed pro- 
duction in your plant. You'll benefit by ALVEY’s experience 


in the newest, biggest jobs...in almost every industry. 


You and your staff will enjoy talking to an ALVEY conveyor 
engineer... and you'll profit by his recommendations. To 
have an experienced ALVEY conveyor engineer visit your 
plant at your convenience, simply write us. 


oduct, you add 


: MANhandle a pr 
BB Every time Vr without increasing the value. 
to its cost.- Ww : 


So, for profit’s sake...convey your products. / 








——-— 


ALWVWEW 


ALVEY CONVEYOR MANUFACTURING COMPANY 
9343 Olive Street Road, St. Louis 24, Missouri 


Branch Offices in Principal Cities ALV-203A 
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WHY THEY BUILT ME 
WITH ROUND CORNERS |"=%°™ 


Advantages For Your 
Stainless Steel Equipment 
Revealed 





20,000 + 8,000 
TECHNICAL SPELLER. By 
G. G. Hawley and A. W. 
Hawley. Reinhold Publish- 
ing Corp., New York. 146 
pages. $2.95. 

Many years ago I discovered 
“20,000 Words.” This small book 
is just what the doctor ordered for 
all of us who have to check our 
spelling, hyphenation and word di- 
vision. That’s what it does—spells 
and syllabicates. 

Now the Hawleys have eased our 
task even further. ‘Their speller 
does the same job on some 8,000 
chemical and other technical terms. 
It will be most useful to chemical 
engineers and chemists, but other 
fields (electronics, medicine, phys- 
ics, metallurgy) are represented. 
Some trade names and _ proper 
names are also included. 

If you ever have trouble between 
aba‘ca and zy-murgy, ask the Haw- 
leys. They put the proper letters in 
the proper sequence for you.—LBP 


Vital Auxiliaries 


Pup AND PAPER MANUFAC- 
TuRE. Vol. 4. J. New- 
ell Stephenson, Editor-in- 
Chief. McGraw-Hill Book 


The techniques of fabricating equipment with Co., New York. 732 pages. 

round corners for efficient service were de $9 

veloped to a high ‘degree in our plant. We 

= ora maceny =~ this job, as we do Capstone of a decade of editorial 
y phases of stainless steel fabrication. effort and over 25 thousand miles 


= SETTER, SARIS Same SauIreENT, of editorial travel this volume fills 
S.BUCKMAN, INC, 61 1 GREGORY AVE., WEEHAWKEN, 1.2. to overflowing the technological 
storehouse of the pulp and paper 
industry. For the four-volume se- 
A cinanness thai ries chronicles the complete tech- 
head will bring ovr nology of the industry ses start 
A og Res to finish. It’s authoritative, prob- 
¥ ing and detailed; the product of 
dozens of manufacturers and hun- 
CORROSIOM RESISTANT PROCESSING EQUIPMENT dreds of prominent engineers. 
pe D>¥- 2. ‘ ; In winding up the series with 
; Vol. 4 coverage is given to equip- 
ment which, though not actually 
a part of the manufacturing proc- 
* TERS ©. Pee ess, still is vital in an auxiliary 
role. For instance, Part I on in- 
strumentation and process control 





SEND FOR THIS 
VALUABLE BOOK 


~ 
ind ke 
3 


Li 


> 


We welcome you to our exhibit dt the Exposition of Chemical Industries, 
Commercial Museum and Convention Hall Booth No. 407, Philadelphia, Pa., December 5-9 
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Bookshelf 


L. B. Pope 


details major manufacturing varia- 
bles that can be measured, why it 
is necessary to measure them and 
how they may be controlled. Fun- 
damentals of installation and op 
eration serve as an operator’s refer 
ence. Illustrations are sufficiently 
large to be intelligible, no mean 
feat for instrument elements. 

Application of instrumentation 
peculiar to the pulp and paper in- 
dustry in Part 2 shows how the 
principles outlined in Part 1 are 
used in many papermaking opera- 
tions. Altogether, 246 pages are 
given over to instrumentation and 
, control. 

Other auxiliary equipment, op- 
erations and services are: pumps, 
pumping apparatus and agitation 
equipment; materials handling; 
heating and ventilation; steam; 
water; electrical equipment; bear- 
ings and lubrication.—csc 


Metallic Depositions 


Vapor-Piatinc. By C, F. 
Powell, I. E. Campbell and 
B. W. Gonser. John Wiley 
& Sons, New York. 158 
pages. $5.50. 


Reviewed by M. Kolodney 


The past two decades have wit- 
nessed an ever-increasing demand 
for materials capable of withstand- 
ing stress and corrosion at elevated 
temperatures or materials possessing 
these traits combined with desirable 
nuclear properties. Much of this 
demand derives from the need for 
high-speed aircraft driven jet en- 
gines, but new chemical processes 
and the young atomic power indus- 
try have contributed not a little to 
the general cry for superior materi- 
als of construction. In the search 
for these, many materials have 
failed to receive consideration be- 
cause of excessive cost or poor fabri- 
cation characteristics or because 
they are simply too scarce. Fre- 
quently, a relatively thin coating 
may suffice, but no method of ap- 
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PACKAGED SEAL 


FOR CORROSIVE and 
High Temperature cum 


SERVICE j 


easily installed in 
split-case pumps 


This new addition to the “JOHN CRANE” family of anti-cor- 
rosive Type 9 Seals is the answer to a simplified means of 
seal installation (or removal) in modern split-case pumps. 

Need for unbolting the upper half of the casing is elimi- 
nated, since the unit is mounted on a sleeve with an outside 
clamping ring. 

Sealing members of DuPont Teflon readily adapt this 
seal to the handling of chemicals, solvents and corrosives, 
plus high temperature and similar conditions under which 
rubber cannot be used. 

Springs and metal parts are furnished in the metallurgical 
specification best suited to the service. 

Wherever “‘hard-to-handle”’ liquids or gases are involved 
. . . temperatures from —90° to +485°F . . . pressures to 
750 psi. . . the “John Crane” Type 9 Seal is the seal for 
your pump. 

Get complete facts and engineering data on the “John 
Crane” Type 9 Packaged Seal with outside clamping ring. 
Contact Crane Packing Co., 1809 Belle Plaine Avenue, 
Chicago 13, Ill. In Canada: Crane Packing Co., Ltd., 617 Parkdale 
Ave., N. Hamilton, Ont. 

*DuPont Trademark 
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Here’s how it 
pays off 
in sulfur 
recovery 


Now ...two process-monitoring mass spectrometers 


mass 80 


mass 150 


[ndustrial 
Mass Spectrometry 


By reporting around-the-clock on the concen- 
tration of H.S and SO. in sulfur-extraction 
plant tail gas, CEC’s Type 21-610 Mass Spec- 
trometers pay off in two important ways. By 
means of its continuous, accurate monitoring, 
the ratio of the two gases in the stream can be 
controlled within critical limits, which increases 
the profitable elemental sulfur output by as 
much as //2 tons per day in a typical plant. 
And, important to community relations, air pol- 
lutants are reduced to an absolute minimum, for 
when the ratio is just right, the release of harm- 
ful, irritating sulfur compounds to the atmos- 
phere is practically eliminated. 


TYPE 21-610 is moderately priced and a truly 
general-purpose instrument. Although primarily de- 
signed for continuous petroleum and petrochemical 
stream analysis, it is also valuable for production- 
line leak detection or laboratory analysis. Its appli- 
cations have ranged from on-the-spot acetylene- 
plant monitoring to hospital clinical tests on lungs. 


TYPE 21-620 has the highest mass range of any 
instrument in its compact size range. Using the new 
“Cycloidal Focusing” principle, it goes beyond the 
21-610 for accurate readings from mass 2 to mass 
150. Medical laboratories, petrochemical plants and 
general research organizations will all find it ideal 
for their analytical problems. 


Send for Bulletin CEC 1824A-X28. 


Consolidated Engineering 


Corporation 


ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 
300 North Sierra Madre Villa, Pasadena 15, California 


Sales and Service Offices Located in: Albuquerque, Atlanta, Buffalo, Chicago, Dallas, 
Detroit, New York, Pasadena, Philadelphia, San Francisco, Seattle, Washington, D. C. 
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plying such a coating is available. 
This book, sponsored by the Elec- 
trochemical Society, introduces 
some little-known methods of plat- 
ing a variety of unusual materials. 
Brevity is as admirable in book 
titles as in after-dinner speeches, 
but sometimes it leads to misunder- 
standing. This book covers the 
plating of metals—but not from 
metal vapors. The authors have 
specifically excluded vacuum metal- 
lizing and have confined themselves 
to a group of processes involving 
the decomposition or reduction of 
the vapors of chemical compounds. 
The result is a deposit of metal or 
metallic compound on a base which 
may be of wholly different charac- 
ter. In addition, they have covered 
a selected number of methods that 
convert a metallic base into a com- 
pound such as the carbide or ni- 
tride, although the very common 
procedures for carburizing and ni- 
triding of steel have been omitted. 
This book is the first devoted 
entirely to coatings produced from 
gaseous chemical compounds and is 
intended to serve as an introduction 
to the method. In fact, it is essen 
tially a comprehensive literature re- 
view with more than 400 refer- 
ences. The authors have furnished 
few processing details and almost 
none on equipment. This is not 
astonishing because not many“ of 
the processes have advanced _be- 
yond the laboratory stage. That 
this condition is no measure of 
their ultimate importance will be 
obvious when it is recalled that 
titanium and zirconium were al- 
most unknown metals ten years 
ago. Yet in this brief time they 
have been produced in significant 
quantities—and by vapor methods. 
The coatings discussed in this 
volume include metals, carbides, 
nitrides, borides, silicides and ox- 
ides, with emphasis upon corro- 
sion-resistant and refractory ma- 
terials. Properties of the deposits 
are described in a general way only. 
The deposition methods reviewed 
include thermal decomposition as 
typified by the iodide process, hy- 
drogen reduction of volatile halides 
and cementation from packed sol- 
ids. 
It is small risk to prophesy that 
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the need for corrosion-resistant and 
refractory materials will not lessen 
in the years ahead. This book 
doesn’t supply many final answers, 
but it should prove a stimulus to 
workers already in the field and 
an excellent source of ideas for 
newcomers. 


One Subject, Two Approaches 


THERMODYNAMICS. By J. L. 
Finck. Bookman  Associ- 
ates, New York. 224 pages. 
$7.50. 

THERMODYNAMICS. By J. F. 
Lee and F, W. Sears. Addi- 
son-Wesley Publishing Co., 
Cambridge, Mass. 543 
pages. $7.50. 


Reviewed by H. Y. Krinsky 


Although both these recent ad- 
ditions to the literature cover the 
same subject and have the same 
title (and price), the viewpoint and 
scope of each text are widely differ- 
ent. 

Finck’s book is a study in ad- 
vanced thermodynamics, intended 
as a text for those engaged in re- 
search and advanced work. The 
subjects of classical and generalized 
thermodynamics are discussed both 
as philosophical concepts and as 
tools to explain various phenomena. 

The author differentiates at 
length between classical thermody- 
namics—where the assumption is 
that two properties are sufficient to 
determine the state of a pure sub- 
stance—and generalized thermody- 
namics—where independent varia- 
bles must be considered. 

Developing this concept of gen- 
eralized thermodynamics, Finck dis- 
cusses the behavior of liquid 
helium, proposes a theory for ca- 
talysis and presents a critique of 
statistical mechanics. 

Clearly written and concise, this 
book is provocative in that it (1) 
utilizes an approach not found in 
the usual text and (2) discusses 
the effect of variables which are 
generally disregarded in engineer- 
ing. 

Lee’s and Sears’ book, on the 
other hand, is intended primarily 
as an undergraduate text for 
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ION EXCHANGE RESINS 


for 


@ Increased Yields 

@ Processing Shortcuts 

®@ Continuous or Batch Process 
@ Added Safety 

@ Lower Costs 

@ Simple Product Isolation 


Amazine? Yes, but these and other advan- 
tages are being obtained in reactions such as 
esterification, epoxidation, hydrolysis, ete. 
A technical bulletin, complete with literature 
survey, is yours for the asking. 


NATIONAL ALUMINATE CORPORATION 
6236 West 66th Place e@ Chicago 38, Illinois 
In Canada: Alchem Limited, Burlington, Ontario 


PRODUCTS ... Serving industry 
through Practical Applied Science 
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YOU CAN SOLVE YOUR TOUGHEST 


SEALING PROBLEMS WITH GW Tere , 


Take, for example, R/M No. 840-W. 
Here you have a valve stem packing 
specially designed for use against 
solvents and oils—and for applications 
where food contamination is a prob- 
lem. A counterpart, R/M No. 840-B, 
made with blue instead of white as- 
bestos, is ideal for use against cor- 
rosives and acids. Both of these pack- 
ings are efficient at temperatures up 
to 500°F. For pumps, you can’t beat 


R/M No. 843, a skillful blending of 
“TEFLON” and South African blue as- 
bestos. It’s right for pumps handling 
corrosives and all acids except nitric 
—up to 220°F. 


The complete R/M “TEFLON” prod- 
ucts line includes rods, sheets, tubes, 
tape, packings, gaskets, rings, and ir- 
regular shapes. For complete informa- 
tion, see your R/M distributor. 


*Du Pont’s trade-mark for its tetrafluoroethylene resin 


R/M MAKES A COMPLETE LINE OF PACKINGS AND GASKETS— 
AVAILABLE FROM YOUR R/M DISTRIBUTOR 





PACKINGS 


RAYBESTOS-MANHATTAN, INC. 
PACKING DIVISION, PASSAIC, N.J. 
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mechanical engineering students. 
Those acquainted with Sears’ other 
texts and collaborations will find 
this work of the same high caliber. 
Containing excellent diagrams, a 
clear text, numerous examples and 
problems and a logical set of sym- 
bols, this book promises to become 
one of the best undergraduate texts 

The authors have covered the 
usual subjects thoroughly giving 
particularly lucid explanations of 
the First and Seconds Laws. Cer- 
tain innovations for undergraduate 
texts have also been made. Thus 
PVT relations and equations of 
state are discussed at the outset of 
the work. And the concept of en- 
tropy flow along with the Onsager 
reciprocal relations theory is in- 
cluded in the discussion of en- 
tropy. 

Also included is a complete ap- 
pendix devoted to the use of steam 
tables and another appendix giv- 
ing a discussion of systems of units. 
Missing from this book, however, 
is the concept of corresponding 
states and the useful—though ap- 
proximate—methods of obtaining 
thermodynamic properties based on 
the compressibility function chart. 

While not chemical engineering 
texts, both these books are recom- 
mended for collateral reading. For 
the engineer who wants to brush 
up on his thermo and for the stu- 
dent who wishes to augment the 
standard texts, Lee’s and Sears’ 
book is particularly suited. 


A New “Bible” 


PRINCIPLES OF NUCLEAR 
REACTOR ENGINEERING. By 
S. Glasstone. D. Van Nos- 
trand Co., New York, 861 
pages. $7.95. 


Reviewed by S. C. Hyman 


The development of the atomic 
energy industry depends on_spe- 
cially trained manpower as much 
as upon any other factor. Unfortu- 
nately, we are. heading for even 
tighter manpower bottlenecks. The 
Atomic Energy Commission -.en- 
gaged Dr. Glasstone to write the 
reactor engineering textbook that 
was needed as a basic tool by engi- 
neering educators. This book is the 
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For ALL These Jots-~ 


CLARIFICATION * RECOVERY OF SOLIDS 
WASHING — EXTRACTION — DRYING OF 
FILTER CAKE ¢ THICKENING OF SLURRY 


result. It is splendidly done. It 
will do just what it was intended 
for, and more. A coming genera- 


tion of nuclear engineer-physicists 
will cut their teeth on this text. I 
venture to predict that few of 
them will ever again be without it. 

The title of this book raises a 
question. It is still early enough 
in the game for educators to consid- 
er whether there is any such animal 
as nuclear reactor engineering. 
Glasstone says, “The field of nu- 
clear reactor engineering encom- 
passes the design, construction, and 
operation of reactors for the re- 
lease of energy in a continuous and 
controlled manner by the fission 
of certain atomic nuclei.” 

Examination of the book shows 
that there is no such animal as re- 
actor engineering. Nothing is pre- 
sented that is not already included 
in the basic scientific disciplines 
common to all physicists and engi- 
neers plus that material clearly fall- 
ing into existing categories—e.g., 
chemical, mechanical engineering. 
Let there be much thought before 
launching a Department of Nu- 
clear Engineering lest we attain a 
Professor of Chemistry of Elements 
16 and 17. The people who have 
made reactors come from so many 
studies as to prove the danger of 
hoping to supply the industry from 
one curriculum. 

This book of the special title 
makes it possible for those who 
study science and engineering to 
see how they could fit into a reactor 
design team if they wanted to. 
This is broadening and not spe- 
cializing. The book shows the en- 
gineering student the fusion of 
training that leads to controlled 
atomic fission. Perhaps he will like 
it well enough to work at it a life- 
time. For the practicing engineer, 
it makes it possible to comprehend 
this new device and to see his rela- 
tion to it. 

From a technical point of view, 
the book is very complete and 
startlingly up to: date in its ma- 
terial. Financially, it is a bargain. 
Professionally, every scientist and 
engineer _ should browse _ slowly 
through it. When science and en- 
gineering find a new meeting 
ground, produce a new industry, 
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if you want to improve filtration 
quality and economy, plan on a 
Shriver Filter Press. No filter 
matches it for versatility, oper- 
ating flexibility and assured 
production capacity under prac- 
tically any conditions. 

Thousands of processing 
plants use them, and continue to 
order new Shriver Filter Presses 
as process changes or expan- 
sions arise. There’s a Shriver unit 
for every filtration need... 
from laboratory to large-scale 
operation. 





LOW FIRST COST 


Filtering capacity at low cost 
per square foot of filtering area. 


LOW OPERATING COST 
Easy to operate. No complicated 
moving parts. Minimum plant space. 
PERMANENT VALUE 
Long service life, Low depreciation. 
High resale value. 

ANY 
TEMPERATURE «+ PRESSURE 
Operate to 1000 p.s.i at high 
or low temperatures. 

ANY CAPACITY 


From a few gallons to more than 
10,000 g.p.h. Stationary or 
portable units. 


CORROSION-RESISTANT 


Made of any required metal, wood, 
rubber, plastics or coated metal. 


USE ALL FILTER MEDIA 
Cotton, synthetic fiber, asbestos, 
glass, wire mesh, filter paper, etc., 
and any filter aids. 


This Book 
Proves It 


Please send me Shriver Filtration Book. 


T. SHRIVER 


Nome 





& COMPANY, Inc. 





Company. 


802 Hamilton St 
Address 





Harrison, N. J 
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designers 


builders 


equipment 


basic 
industries 


Conveyor 
Systems for 
Petroleum 
Coke 


Autoclaves 


Special 
Valves 


Special 
Fittings 


“J ” 
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McNally WELDMENTS 


AT plants in Ohio and Kansas, McNally Pitts- 
burg is fully equipped to produce heavy weld- 
ments. Your equipment can be designed from 
your sketches; or built to your detail drawings. 
For one piece or a trainload, these plants are 
ready to serve you today. 


McNally 
VALVES 


FOR heavy duty or special duty, 
McNally Valves give accurate con- 
trol and long life. The standard 
line includes: Abrasion resistant, 
Gate, Motorized Gate, Cock, Quick 
Opening, Check, Butterfly, Special 
valves made of Cast Iron, NiHard 
or Brass. Fabricated steel valves 
made to your specifications. 


— Manufacturing Service — 
Specification Cast Iron Assembly 
Heavy Machining Platework 
Stress Relieving Structural Steel 

Consulting Services without Obligation 


WRITE for DESCRIPTIVE BULLETINS 


8, 


Wellston, Ohio Pittsburg, Kansas 
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a new basic source of power, which 
practitioner of science and engi- 
neering can afford to remain ig- 
norant of its makeup? 

A hearty thanks to the AEC for 
enabling Glasstone and associates 
to build such a clear window into 
the work of nuclear reactor engi- 
neering. 


Case Histories 


E.rz-AUFBEREITUNGS-ANLA- 
GEN IN’ WeEst-DEUvTSCH- 
LAND. By W. Gruender et 
al. Springer-Verlag, Berlin. 
355 pages. $15. 


Reviewed by M. Wulfing- 
hoft 


Originally conceived as a guide 
book in connection with the 1955 
International Congress on Ore 
Treating at Goslar, Germany, this 
is an expertly written compilation 
of case histories. 

A total of 25 plants, their lay- 
outs, principles, operational charac- 
teristics and economics are dis- 
cussed in more-or-less considerable 
detail. Of these, eleven are in- 
stallations handling lead-zinc ores, 
one treats copper ore, six handle 
iron ores. ‘Three others prepare flu- 
orite minerals, one handles baryte, 
three are potassium minerals flota- 
tion plants. 

The book should be of consider- 
able value to the practicing mining 
and metallurgical engineer, but will 
also appeal to a larger group of 
readers as an interesting contribu- 
tion to local geography since it’s 
readable and profusely illustrated 
with maps, geological sketches, flow- 
sheets and photographs. A stimu- 
lating, well-rounded presentation. 


Manganese 
METALLURGY OF THE RARER 
Mertats, Vout. 3. MANGa- 
NESE. By A. H. Sully. Aca- 
demic Press, New York. 305 
pages. $6.50. 


Reviewed by A. Seybolt 


While manganese is perhaps not 
generally regarded as a rare metal, 
it is included in the present series, 
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it is said, because it has been “little 
studied in a state of high purity.” 
In any case, it is useful to have so 
much of the metallurgy of manga- 
nese available in a single volume. 

There are six chapters dealing, 
consecutively, with history and 
description of ores, production of 
ferro alloys and pure metal, conser- 
vation and recovery from low-grade 
ores, physical properties, constitu- 
tion of alloys and, finally, a short 
chapter on workability, electroplat- 
ing and oxidation. The process 
metallurgy in the first part of the 
book takes up about 40% of the 
space and the remaining portion 
deals with physical metallurgy top- 
ics. 

While each subject covered ap- 
pears to be concisely but adequately 
handled, the section on manganese 
binary and ternary phase diagrams 
is particularly complete. 

Although this book will be of 
value both to the ore process metal- 
lurgist and to the physical metallur- 
gist, it will be a convenient and 
quite complete reference. It sup- 
plies information about the metal- 
turgy and applications of manganese 
as a metal or alloying element. 


Recent Books Received 


Electronic Data Processing in Indus- 
try—A Case Book of Management 
Experience. American Management 
Assn. $5.75 ($7.75 non-members). 

Handbook of Engineering Materials. 
By D. F. Miner and J. B. Seastone. 
Wiley. $17.50. 

Hawley’s Technical Speller. By G. G. 
Hawley and A. W. Hawley. Rein- 
hold. $2.95. 

Nuclear and Radiochemistry. By G. 
Friedlander and J. W. Kennedy. 
Wiley. $7.50. 

Plastics for Corrosion-Resistant Applica- 
tions. By R. B. Seymour and R. H. 
Steiner. Reinhold. $7.50. 

Principles of Industrial Waste Treat- 
ment. By C. F. Gurnham. Wiley. 
$9.50. 

Principles of Mass and Flow Produc- 
tion. By F. G. Wollard, Philosophi- 
cal Library. $7.50. 

Qualitative Organic Analysis. By A. 
McGookin. Reinhold. $4.50. 

Quantitative Analysis of Drugs. By 
D. C. Garratt. Philosophical Li- 
brary. $17.50. 

Systematic Handbook of Volumetric 
Analysis. 13th ed. By F. Sutton. But- 
terworths Scientific Publications. 63s. 





HOW YOU 
BENEFIT 
WITH 
GIRDLER 


Increases output CATALYSTS 
of “OXO" plant 25% with 


GIRDLER G-29 


CUSTOM DESIGN 


matches YOUR 
needs 


at Gulf Oil Corporation 
Port Arthur, Texas 


TECHNICAL SERVICE 
helps you save 


APPLICATION: Production of hydrogen and 
carbon monoxide synthesis gas for OXO process. 
End product: aldehydes and alcohols from olefinic 
hydrocarbons. 


TECHNICAL SERVICE: Girdler catalyst engineers 
studied application and suggested the new G-29 a7; 
for greater throughput. (Formerly used another sonia 
Girdler catalyst.) 


RESULTS: Increased production of the ratio gas 25%. 


Girdler Catalyst Technical Service is available to 
help improve your processing. Call us, or write for 
Bulletin G 260. 


QUALITY CONTROL 
assures uniformity 


MODERN FACILITIES 
produce 
economically 
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GIRDLER RESEARCH 


gives you the best 


i ni Ris sin Tilia 


te GIRDLER Compan, 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 
GAS PROCESSES DIVISION: New York, San Francisco 
VOTATOR DIVISION: New York, Atlanta, Chicago, San Francisco 
in Canada: Girdler Corporation of Canada Limited, Toronto 
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\ Are you saving all you can 
with Liquid Meters? 


Here’s a check-list of savings made every day with accurate metered 
measurement of more than 150 industrial liquids. Chances are you 
can use at least five of these ideas in your plant: 


AUTOMATIC BATCH MIXING: Meter liquids directly 
to tanks or kettles with Neptune Auto-Stops. 
Push buttons to set quantity . . . meter cuts off 
accurately, automatically. No waiting for 
weigh tanks to fill, no “inching” up to gauge 
marks, no wrestling with bags or buckets. 


AUTOMATIC PROCESS CYCLING: Auto-Stop meters 
can be equipped with electrical switches to 
start or stop pumps, agitators, etc. . . . auto- 
matically. Saves times, labor, power . . . with 
closer control. 








THIS MONTH’S 


Recent Books 








ELIMINATE REJECTED BATCHES: In one leading 
pharmaceutical plant, Neptune meters elimi- 
nated human errors, saved enough costly in- 
gredients to pay for the meters in less than a 
month! How’s your “reject” ate? 





EASIER INVENTORY, COST CONTROL: Neptune 
Meters at key check points keep track of inven- 
tory, interdepartmental use, production rates, 
etc. They put a stop to waste, verify full meas- 
ure received or delivered. 





AUTOMATIC DRUM FILLING: This Neptune fills 
drums, radiators, fuel tanks, etc., with exact 
quantity every time you press the handle. 
Saves time, labor, prevents spills 

or “shorts.” 





OIL BURNERS, DIESELS: Use 
these low-flow meters instead 
of bulky day tanks to meas- 
ure fuel consumed by boilers, 
melting furnaces, diesels, etc. 





WATER CONDITIONERS: Trident 
meter’s wary eye tells when 
ion exchange unit needs 
recycling. See if yours has 
trouble-free Trident. 





TANK TRUCK DELIVERIES: 
Many industrial liquids can 
be delivered by metered 
trucks with greater ease 
and accuracy than mark- 
ers, gauges or sticks. Inves- 
tigate Red Seal meters. 


NEPTUNE METER COMPANY 
19 West 50th Street, New York 20, N. Y. 
Branches in: 
ATLANTA @® BOSTON ® CHICAGO ® DALLAS © DENVER 
NO. KANSAS CITY, MO. © LOS ANGELES © LOUISVILLE 
PORTLAND, ORE. © SAN FRANCISCO 


In Canada: NEPTUNE METERS LTD., TORONTO 14, ONTARIO 





Chemical Producers 


This directory lists products and 
plant locations of each prime pro- 
ducer in northern California and 
provides a manual of ready reference 
to sources of 241 products produced 
by 100 different plants operated by 
94 producers. 

“Directory of Chemical Pro- 
ducers of the San Francisco Bay 
Region and Northern Califor- 
nia.” San Francisco Chamber 


of Commerce, San Francisco, 
Calif. 


Light Hydrocarbons 


Collection of data on the effect 
of pressure and temperature on 
molal volumes of the lighter hydro- 
carbons, hydrogen sulfide and car- 
bon dioxide resulted from a series 
of investigations conducted by API 
from 1947 to 1953. 250 pages. 


“Some Properties of the Lighter 
Hydrocarbons, Hydrogen Sul- 
fide, and Carbon Dioxide.” By 
B. H. Sage and W. N. Lacey. 
American Petroleum Institute, 
50 West 50th St., New York 
20, N. Y. $10. 


Research 


Annual department - by - depart- 
ment report on the research activi- 
ties at Mellon Institute. Aims and 
accomplishments of the various 
projects each department has under- 
way in such fields as physical chem- 
istry, instrumentation, industrial 
hygiene, organic chemistry. 54 
pages. 

“Scientific Research Activities 
of Mellon Institute, 1954- 
1955.”" Mellon Institute of In- 


dustrial Research, 4400 Fifth 
Ave., Pittsburgh 13, Pa. 


Cane Sugar 


What are considered to be the 
best chemical control techniques as 
applied to cane sugar production are 
described in this 3-part manual. 
Part 1 (the bulk of the text) covers 
in considerable detail such items as 
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standardization of reagents; meth- 
ods of sampling and analyzing raw, 
intermediate and final products; 
sample calculations and formulas. 
Parts 2 and 3 discuss, respectively, 
the importance as well as the ways 
and means of setting up periodic 
reports on plant operation and tak- 
ing of plant inventory. A highly 
worthwhile investment for any one 
in cane sugar production—from the 
plant owner, manager and chief en- 
gineer down to the plant operator. 
116 pages. 


“Recommended Methods for 
the Chemical Control of Cane 
Sugar Factories.” Compiled by 
Arthur G. Keller. Engineering 
Experiment Station Bulletin 
No. 50, College of Engineering, 
Louisiana State University, 
Baton Rouge, La. $1. 


Wood 


New edition of a basic reference 
book on the properties and struc- 
tural uses of wood. Completely new 
sections on building fiberboards 
and on modified woods and paper 
base laminates; extensive revisions 
in sections on structural sandwich 
construction, plywood and other 
cross banded products, glued wood 
lamination. 528 pages. 


“Wood Handbook.” 1955 edi- 
tion. Superintendent of Docu- 
ments, Washington 25, D. C. 
$2. 


Worldwide Atomic Energy 


Report on survey questions ans- 
wered by 32 countries contains in- 
formation on the organization and 
principal personnel of their atomic 
energy programs, their principal 
laboratories and research centers, 
major physical research equipment 
they possess, their activities in the 
utilization of radioisotopes, their 
international arrangements for co- 
operation. 


“World Development of Atomic 
Energy.” Atomic Industrial 
Forum, 260 Madison Ave., New 
York 16, N. Y. $5. 
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but not when it contaminates 
compressed air or gas 


The Standardaire Blower assures you of absolutely 
oil-free compressed air or gas. It delivers totally 
clean air or gas, thanks to a superior oil 

sealing arrangement. 


This is just one of the many advantages offered 

by the Standardaire Blower. This rugged, compact 
unit provides greater capacity per pound of 
blower, with less power consumption. 


How? Through its exclusive cycloidal, screw type 
rotors which compress air in a modified adiabatic 
cycle. The air is taken in and discharged smoothly 
from pockets which form between the rotors. 


There’s a Standardaire Blower for your 
requirements ... either low, medium or high 
capacity. Write today for further facts and 
information. 


READ STANDARD 


CORPORATION 


BLOWER-STOKER DIVISION 
370 Lexington Avenue, New York 17, New York 
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injectors 


Atmospheric 
Burners 


Temperature 
Control (CR 


@ Eclipse manufactures the world’s 
most complete line of combustion equip- 
ment to solve the many and varied 
problems of process heating in the 
chemical industry. Costs are lower be- 
cause all parts of a system are available 
from a single, responsible source with 
no purchased components carrying a 
supplier's profit. Efficiency is higher 
because Eclipse is thoroughly familiar 
with performance characteristics re- 
quired from every part of a process 
heating system. No matter what your 
heating problem — put Eclipse com- 
bustion engineers to work for you today 


for better results at lower cost! 


A partial list of applications of Eclipse 
combustion equipment includes: at- 
mosphere generators; oil crackers; air 
heaters; oil treating units; drying units; 
high- and low-temperature solution 
heaters; distillation and evaporation 


units; ceramic firing and rubber curing. 


ECLIPSE FUEL ENGINEERING CO. 
1121 Buchanan Street, Rockford, Illinois 
Eclipse Fuel Engineering Co. of Canada, Ltd., 
Don Mills, Ontario 


Diluters 


i 
i’ 


Solenoid Valves 


Safety Shut-off 
Valves 


Zero Gas Governors 


~ 
~~ . 
. 7g 


Centrifugal Pressure 
Blowers 


THIS MONTH’S 


Srrms tn 





New Loeations 


Metal & Thermit Corp.’s United 
Chromium Div. has moved its 
Chicago sales office to 415 East 
151 St., East Chicago, Ind., 
where new warehousing facilities 
have been established for the 
division. 


Diamond Black Leaf Co. has 
moved its headquarters staff from 
Richmond, Va. to the Union 
Commerce Bldg., Cleveland. 


Quickdraft Co. has moved _ its 
general offices and manufactur- 
ing facilities from Hamilton to 
Canton, Ohio. 


De Laval Pacific Co. has opened 
for business at a new address at 
201 East Millbrae Ave., Mill- 
brae, Calif. 


International Nickel Co. has 
moved the central Atlantic Coast 
technical field section of its de- 
velopment and research division 
to 1150 York Rd., Abington, 
Pa. 


New Names 


Velsicol Corp., Chicago, has 
changed its name to Velsicol 
Chemical Corp. Formerly a 
division of Arvey Corp., it now 
has its own corporate structure 
and, accordingly, the new name 
has been chosen to give it a 
more definite description. 


Worcester Forged Steel Valve Co. 
has changed its name to Worces- 
ter Valve Co. because it has 
expanded its product lines to 
include other than forged steel 
valves. 


New Companies 


Marlowe Chemical Co., New York, 


has been formed to produce and 
market a home-unit portable 
fire extinguisher. 


VISIT BOOTH 747 AT THE CHEMICAL SHOW 


PROCESS HEATING 
DIRECT AND INDIRECT FIRED, FOR LOW AND HIGH 
TEMPERATURE PROCESS SYSTEMS 


( Eclipse 


Mineral Deposits Pty. Ltd., a new 
Australian subsidary of National 
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the News 





M. A. Gibbons 


Lead Co. has been formed to 
mine, concentrate and export 
rutile and ilmenite, raw ma- 
terials for the production of 
titanium metal. 


News Lines 


Consolidated Vacuum  Coprp., 
Rochester, N. Y., has been 
licensed to manufacture and 
market high-vacuum molecular 
stills developed by Distillation 
Products Industries division of 
Eastman Kodak Co. Primarily 
for the laboratory, the stills 
provide the only known method 
for fractionally distilling certain 
raw materials without harming 
tempcerature-sensitive ingredi- 
ents. 


Harvey Aluminum of Torrance, 
Calif., has started fabricating 
titanium alloy extrusions on a 
production basis making it the 
first volume extruder of tita- 
nium, 


Industrial Production Associated 
Corp., a new management and 
industrial engineering consult- 
ing organization, has been 
formed in New York. 


Petro Plastics Corp., Kansas City, 
Mo., has been formed by the 
French concern, LarocheFreres, 
to provide the U.S. market 
with plastic screens which are 
floated in storage tanks to mini- 
mize loss of volatile liquids 
(Chem. Eng., Aug. 1955, p. 
240). 


New Representatives 


Vanton Pump & Equipment 
Corp., Hillside, N. J., has ap- 
pointed Unit Process Co., 
Seattle, to handle sales in Idaho, 
Montana, Washington, Oregon 
and Alaska. 


Emulsol Chemical Corp., Chicago, 
has selected Witco Chemical 
Co. to serve as its technical 
sales representative in the Cal- 
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WHY YOU GET HIGHER 


EFFICIENCY AND CAPACITY FROM ECLIPSE 
SUPER - MATIC SCOTCH “STEAMBOILERPLANTS” ... 


ee 
Ordinary boiler uses 
additional tubes below 
furnace, in violation of 


good Scotch-Marine 
design 


Super-Matic, with lib- 
eral heating surface, 
produces rated capacity 
(or better) without 
strain under actual 
operating conditions. 


6, 


Intense heat in small 
drum of ordinary ‘‘gen- 
erator’ strains metal. 


Large Super-Matic fur- 
nace permits lower Btu 


per cubic foot, eliminat- 
ing strain. 


¢ Eclipse 


/ 


<4... Heating surface is larger 

With much greater heating surface than 
most packaged boilers, the Super-Matic 
produces rated horsepower efficiently 
under normal operating conditions, and 
spreads steam formation evenly. Many 
small 2 in. diameter tubes give you 
maximum heat conduction and convec- 
tion. Boiler lasts a lifetime without cost- 
ly maintenance. 


... Steam space is larger > 
Larger boiler shell, with low water line, 
provides large steam storage area. Hence, 
water line is steadier; steam is hotter 
and drier. 


<4... Combustion area is larger 

Large furnace, with 300 per cent more 
combustion volume, permits high heat 
output without strain or danger of heat 
cracks . . . produces maximum conduc- 
tion, convection, and radiation of heat to 
surrounding water. All heating surfaces 
are surrounded by water, protecting tubes 
from burning. 


. .. Water storage is larger > 
Larger water capacity provides ‘‘ac- 
cumulator action.’’ Greater reserve 
capacity eliminates fluctuations in steam 
pressure. Your boiler meets all peak 
loads easily and quickly. 


ECLIPSE FUEL ENGINEERING CO. 


1121 Buchanan St., Rockford, Illinois 


Eclipse Fuel Engineering Co. of Canada, Ltd. 
Toronto, Ontario 


Most steam 
ators’ have small boiler 
drum, with limited 
steam storage space 


gener- 


Large Eclipse Super- 
Matic drum permits 
ample space 


Small water capacity of 
most ‘‘generators” re- 
duces reserve capacity, 
produces wet sfeam. 


iii. 


Large water mass of 
Super-Matic increases 
reserve capacity . 

produces hot, dry steam 


PROCESS HEATING 


Direct and indirect fired, for low and high pressure systems 





FIRMS ... 


ifornia area handling the use 
of surfactants in the industrial 
cleaning, sanitizing, petroleum 
and sanitation specialties field. 
Serving the agrichemical, food, 
cosmetic and mining industries 
will be W. G. Wunderly Co. 
ard . for southern California and 

STRAINERS F. M. Speekman Co. for the 

northern section. 


Westinghouse Electric Corp. has 
appointed Claude §. Gordon 
Co., Chicago, an exclusive dis- 
tributor for standard industrial 
furnaces in eight midwestern 
states. 


Research-Cottrell, Inc., Bound 

Brook, N. J., manufacturer. of 
oe Reg electrical precipitators for in 
FILTER LEAVES dustrial gas cleaning, has ap- 
pointed Sheldons Engineering 
Ltd., Galt, Ont., as sales rep- 
resentative in Canada. Equipos 
de Proceso, Mexico City, will 


FAST, ACCURATE PRODUCTION represent the company in 
OF WIRE CLOTH PARTS Mexico. 


International Minerals & Chemical 


FOR FABRICATED PARTS call your Cambridge Engineers in the field, or Corp. has designated John F. 


call our home office. We'll help you select weaves, mesh sizes and Young Co., Cincinnati, io 
metals to meet your needs and draw up prints for your OK .. . or, work handle sales of feed phosphorus, 
from your prints. On small or large orders, you’re assured of strict bentonite and both liquid and 


adherence to specifications by close manufacturing supervision. dry betaine in Ohio, Indiana, 
Michigan and eastern Kentucky 


A COMPLETE LINE of industrial wire cloth is available from Cambridge and Tennessee. 
. . . Specifications from the finest to the coarsest mesh in any metal or 
alloy. Uniform mesh size and accurate mesh count are assured by indi- W. W. Sly Mfg. Co., Cleveland, 
vidual loom operation and careful inspection. manufacturer of dust control 
systems, blast cleaning equip- 


IF You BUY WIRE CLOTH IN BULK ment, tumbling mills and in- 


You can get IMMEDIATE DELIVERY on large or small orders for dustrial ovens, has appointed 
the most frequently used types of cloth. If your needs are not in stock, Santiago Soto Martinez of 


we'll schedule our looms to get your material to you without delay. Mexico City as its engineering 
and service representative in 


LET US QUOTE on your next OR, WRITE DIRECT for FREE 380- Mexico. 
order for fabricated parts or wire page CATALOG and stock list 
cloth in bulk. Call your Cambridge _ giving full range of Merck and Co. has awarded Pre- 
Field Engineer—he’s listed under Wire cloth available. Cnide mium Chemicals, Inc., New 
“Wire Cloth” in your classified  eseribes fabrication York, the exclusive distributor- 
telephone book. facilities and gives use- * i tee eis don te 
ful metallurgical data. — 

laboratory reagents and fine 


chemicals. 


cs € 
The Cambridge Wire Cloth Co. Metal & Thermit Corp., New 


t DEPARTMENTG, York, has appointed eight ad- 
coe lt [ty ee CAMBRIDGE]1 ditional metal finishing firms as 
acta agg) HI iinet r franchised applicators of Uni- 


ot BELTS | |_| FABRICATIONS MARYLAND chrome 5300, a sprayable plasti- 
SEE US AT CHEM SHOW—BOOTH 214 sol made by its United Chromi- 
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um Div. They are: Barber-Webb 
Co., Los Angeles; Crane Equip- 
ment & Supply Co., Waterbury, 
Conn.; Kaybar, Inc., Detroit; 
Lithcote Corp., Norwalk, Conn.; 
Metal Cladding, Inc., Buffalo; 
Metal Weld, Inc., Philadelphia; 
Paterson Rubber Co., Paterson, 
N. J.; Rack Processing Co., 
Dayton. 


New Facilities 


Arthur D. Little, Inc., has es- 
tablished a permanent opera- 
tions research staff in San 
Francisco to be headed by 
Frank T. Hulswit. 


Southwest Potash Corp., subsidiary 
of American Metal Co., plans 
a one-third expansion of pro- 
duction capacity at its potash 
mine and mill in Carlsbad, 
N. M. To cost $2.5 million, the 
expansion will be completed by 
next February. 


Eleonora Chemical Corp., a newly 
formed subsidiary of the Panta- 
sote Co., will complete a poly- 
vinyl chloride plant in Passaic, 
N. J., in 1956. The entire pro- 
duction will go to Pantasote pro- 
ducer of coated fabrics and vinyl 
film and sheeting. 


Noranda Mines, Ltd., is building 
a multi-million dollar sulfuric 
acid plant 20 miles east of 
Blind River, Ont. To be com- 
pleted by July 1956, the plant 
will supply Algoma Uranium 
Mines, Ltd., and Consolidated 
Denison Co., Ltd., with acid 
for use in the production of 
uranium. 


General Mills, Inc., has _ estab- 
lished five new district sales of- 
fices for its chemical division. 
Locations and office heads are: 
J. H. Allerdice in New York, 
Melvin S. Herban in Detroit; 
D. E. Terry in Kansas City; Mel- 
vin T. Vincent in Pittsburgh; and 
at Park Ridge just northwest 
of Chicago. 


Oregon State College has $665,000 
of new laboratory facilities in- 
cluding special provisions for 
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every Chemisea! Expansion Joint 
is pressure tested af the plant 


(and Flexural Tested, too, for Special Requirements) 


eee To be sure that Chemiseal Expansion Joints 


and Flexible Couplings not only protect the 
costly chemical piping which they connect— 
but will also meet the service pressure 
requirements of every installation with a wide 
margin of safety—each is individually pres- 
sure tested before leaving the plant. And for 
special requirements, they are flexural tested 
as well. 


made of du Pont 
TEAL ON 


Use these Safe Seals that absorb 
shock, vibrations, thermal ex- 
pansion and contraction—Cor- 
rect misalignment of piping— 
Eliminate gaskets, adaptors, 
and slip joints—Connect unlike 
piping ends and nozzles—Are as 
chemically impervious as the 
piping they connect because 
they are made of duPont 
TEFLON. 

Ask your Industrial Distributor 
or write for Bulletin FC-952. 


UNITED STATES GASKET CO. 
Camden 1, New Jersey 








FABRICATORS OF FLUOROCARBONS 
AND OTHER PLASTICS 


Representatives in principal cities throughout the world 














visit 
our exhibit 


BOOTH 103 


25th Exposition of Chemical Industries 
Commercial Museum, Philadelphia 
December 5-9, 1955 


Complete engineering and construction services 


e technical and economic studies 

¢ engineering 

e procurement 

e construction 

e test runs, initial operation, and 
training of operating personnel 


A complete process equipment service 
e design, engineering and fabrication of evaporators, 
dryers, flakers, crystallizers, mixers, impregnators, 
heat transfers, gas cleaners, gas absorbers 
e vessels for reaction, vulcanization, distillation, solvent 
recovery, solvent extraction, low and high pressure 
processing 


In all process industries 


e chemicals, detergents, drugs and pharmaceuticals, fats 
and oils, foods, gases, low temperature, nuclear energy, 
petroleum, petro-chemicals, resins and plastics, rubber, 
synthetics and wood utilization 


A single unit to a complete plant 


You are welcome to discuss your process problems 
with our representatives 


BLAW- KNOX COMPANY 


Pittsburgh 22, Pa. 





FIRMS... 


work in electro-chemistry, high- 
pressure reactions, crushing- 
grinding, instrumentation and 
control. 


Fischer & Porter Co., Hatboro, 
Pa., has recapitalized to provide 
for its newly-completed fluid 
mechanical laboratory and a 
foundry for its subsidiary, Alloy 
Steel Casting Co., as well as a 
$500,000 office building sched- 
uled for completion next year. 


General Electric Co. has opened 
a $300,000 radiation laboratory 
in Schenectady to delve further 
into peacetime uses of the atom. 


Columbia Veneer Co. is building 
a $500,000 plant at Everett, 
Wash., to produce hardboard 
from cedar waste, marking the 
first time profitable use has been 
made of the material. To start 
operations in about a year, it 
will have a capacity of 75 tons 
a day. 


Olin Mathieson Chemical Corp. 
has established a Canadian 
branch office in Montreal for its 
industrial chemicals division. 


Dorr-Oliver Inc., by expanding its 
analytical, and ion-exchange 
testing facilities at Westport, 
Conn., is now equipped to 
handle all types of uranium ex- 
traction studies. Small quanti- 
ties of uranium can be processed 
through all stages from the raw 
ore to the yellow cake. In ad- 
dition, the company has ac- 
quired marketing rights to two 
gold and silver recovery processes: 
the Merrill-Crowe cyanide pre- 
cipitation process and the Mills- 
Crowe cyanide regeneration 
process. 


Glidden Co. plans a $500,000 ex- 
pansion of its naval stores divi- 
sion plant in Jacksonville, Fla., 
to permit a 25% increase in the 
production of natural and 
synthetic terpene chemicals, 


Industrias Quimicas de Mexico, 
S. A., subsidiary of Stauffer 
Chemical Co., will construct a 
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Buflovak Single-Effect Evaporator 
helps Huron Milling concentrate a 
highly corrosive protein solution 


: The problem faced by The Huron 
Milling Company, Harbor Beach, 
Michigan, in the production. of Huron 
MSG (Monosodium Glutamate), was 
the concentration of a highly corrosive 
solution of vegetable proteins that have 
been hydrolyzed in HCl. The solution 
to the problem was the use of a Buflo- 
vak Single-Effect, forced circulation 
evaporator, of completely acid resistant 
construction. The heat exchanger is 
constructed with rubber lined steel 
heads, Haveg tube sheets and Karbate 
tubes. The same general scheme of 
construction was applied to the con- 
densing equipment. Rubber lined steel 
is used in the construction of the flash 
chamber and all of the product piping 
is fabricated fiom rubber lined steel, 
Haveg and Pyrex. Buflovak’s solution 
to this problem included instrumenta- 
tion for automatic operation of the 
evaporator. 

The Huron Milling problem is just 
another case for Blaw-Knox Engineers, 
who regularly help manufacturers in 
many fields to solve their processing 
problems. Perhaps they can help you, 
too, by recommending proper equip- 
ment for your process, whether it is for 
introduction of a new product or for 
improvement of an old one. Why not 
write us today? 
























Acomplete process equipment service 


Concentration of heat sensitive prod- 
ucts is but one phase of Blaw-Knox 
Process Equipment design, engineering 
and fabrication service for the chem- 
ical, food, pharmaceutical, plastic and 
resin, petroleum, rubber and other 
industries: 





EVAPORATION * DRYING + FLAKING 
MIXING - IMPREGNATING + REACTION 
VULCANIZING «+ CRYSTALLIZATION 
DISTILLATION +* SOLVENT RECOVERY 
SOLVENT EXTRACTION + GAS CLEANING 
GAS ABSORPTION + POLYMERIZATION 
VAPORIZATION + CONDENSATION 
HEAT TRANSFER ° STERILIZING 
LOW AND HIGH PRESSURE PROCESSING 





Everything in Process Equipment 
BLAW-KNOX COMPANY 


BUFLOVAK EQUIPMENT DIVISION 
1551 Fillmore Avenue, Buffalo 11, N. Y. 





See Our Exhibit in Booth 103 
25th Exposition of 
Chemical Industries 

Commercial Museum, Philadelphia 
December 5-9, 1955 - 
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e Fully revolving discs 


Berea 
| — > 
or 
i, We 
Preme 


e Uniform wear distribution 
e Equalized wedging pressure 


e Automatic adjustment for 
body distortion 


e Positive closing 








... With Darling gate valves on the job! 


| pea fully revolving double disc parallel seat gate 
valves don’t need maintenance as often as other valves. 
This exclusive Darling design eliminates valve leakage 
and faulty operation . . . due to body distortion and man- 
handling. You can always count on Darlings to close easier, 
to close tight, and to serve longer without attention. 
Available in iron body, cast steel, iron body rubber lined, 
all bronze and special alloys . . . for all kinds of ordinary 
and special services. 
Made with the kind of ends needed 
for your particular installations. Write 


for complete information. 


DARLING 





DARLING VALVE & MANUFACTURING CO. 
Williamsport 3, Pa. 
Manufactured in Canada by 


Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. VA Ly 3) 





FIRMS... 


100-ton-a-day sulfuric acid plant 
in the State of Michoacan, 
Mexico. 


Esso, A. G., West German sub- 
sidiary of Standard Oil of New 
Jersey, plans to build a new 3 
million-ton-a-year oil refinery 
ether in the Hamburg area or 
the Rhine-Ruhr district. 


Cities Service Oil Co. will spend 
$5 million next year on new 
construction and enlarging of 
its Ponca City, Okla, refinery. 


Brin Chemical Corp. is building a 
$100,000 installation in Tulsa, 
Okla., to manufacture phenol, 
zylenol, cresylic acid and various 
fractions of these chemicals. 


Wyandotte Chemicals Corp. has 
formed three new divisions: the 
Michigan alkali division to be 
made of the former Michigan 
alkali sales and manufacturing 
divisions; the research and 
engineering division to encom- 
pass research activities, engi- 
neering, production research and 
new business development de- 
partments; the general products 
division including purchasing, 
traffic, non-chemical sales and 
manufacturing operations. 


Owens-Illinois Glass Co. has 
dedicated a new technical center 
in Toledo which will house 
studies of glass from theoretical 
research to tests under actual 
commercial conditions. 


Roger Williams Technical & 
Economic Services, New York, 
has just acquired property in the 
Princeton, N. J., area for the 
construction of new executive 
offices. 


Olin Mathieson Chemical Corp. 
has just completed a plant near 
Pittsburgh for the formulation, 
packaging and distribution of 
automotive anti-freeze and re- 
lated products. Olin-Mathieson 
is also expanding its operations 
in the Mediterranean area 
through the former E. R. Squibb 
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CATC and Cleaver - Brooks join to make 
history with potable water at zero cost 


Diesel engine cooling water need no longer be wasted. 
It can go to work as a valuable tool, producing low- 
cost pure water! This was demonstrated recently with 
the launching and christening of the CATC’s off-shore 
drilling tender, Jack Cleverley at the Levingston Ship- 
building Company, Orange, Texas. 


This installation represents the most modern Waste 
Heat Evaporator in this area of operations. It is the 
ultimate in design for this type of service. 


Cleaver-Brooks Company is proud to have been 
part of this event. We salute the CATC Group, in- 
cluding Continental Oil Company, Atlantic Refining 
Company, Tide Water Associated Oil Company, 
Cities Service Company and the Levingston Ship- 
building Company. 


ii 
Cleaver #') Brooks 


BUILDERS OF EQUIPMENT FOR THE GENERATION OF HEAT AND POWER 


Cleaver-Brooks Waste Heat Evaporators are 
particularly adaptable to off-shore drilling 
platforms, tenders and diesel barges 


Practically no scale removal. Potable water is 
produced from the sea at zero cost because unit 
uses waste heat from rig’s diesel engines . . . trans- 
mitting it through heat exchangers charged with 
sea water. Hot water flashed into a vacuum cham- 
ber is partially converted into steam, which is 
then condensed on cooling coils for the output of 
distilled water for “mud” make-up, drinking, etc. 
Unit above has a capacity of 300 gph — similar 
units can be built to match actual water needs. 


For complete details on Waste, Heat, Flash Type, Vapor Com- 
pression and Low-Pressure Steam Evaporators — for any pure 
water need — write: CLEAVER-BROOKS COMPANY, Dept. M, 
Special Products Division, 365 E. Keefe Ave., Milwaukee 12, 
Wis., U.S.A. Cable Address: CLEBRO-Milwaukee — all codes. 
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DAY JUMBO MIXERS .. . meet 


every requirement for maintaining a thorough blend of chocolate 
products under sanitary conditions at The Nestlé Company, Inc., 
Fulton, N. Y. For instance: seals may be furnished of sanitary con- 
struction requiring no packing, and of such simple design as to 
permit thorough cleaning in a matter of minutes between batches— 
(no more black specks working into product from stuffing boxes). 

Outboard bearings on all models allow plenty of room for 
normal cleaning and maintenance. Special agitators available for 
blending high shortening content products. Heating or cooling 
jackets, dust covers and many other optional features available. 
For complete information write for Bulletin 800. 


f‘ounodeovod 'eer 


in mixing equipment DAY means longer life span 


THE J. H, DAY COMPANY 


coep 
4932 BEECH ST., NORWOOD, CINCINNATI 12, OHIO 
Division ef Cleveland A.temetic Machine Company 
Quality equipment for baking, paint and varnish, printing ink, 
chemical, rubber, pharmaceutical, cosmetics, paper and pulp, 
explosives, food, ceramics, candy, soap, sugar and milk products. 


Eastern Canada: Brantford Oven & Rack Co., Ltd., Brantford, Ontario 
Western Canada: British Canadian Importers, Vancouver, British Columbia 
Mexico: T. de la Pena e Hijos, $.A., Nazas 45-A, Mexico 5—D.F. 





FIRMS ... 


& Sons division affiliate in Italy. 
The U. S. government has 
guaranteed its earnings and 
royalties will be convertible into 
dollars and has also guaranteed 
it against expropriation. 


Delta Tank Mfg. Corp. has placed 
in operation a 75-ft. gas fired, 
stress-relieving furnace at its 
Baton Rouge, La., plant. It is 
expected to produce higher 
quality pressure vessels and a 
wider range of products for the 
chemical and petroleum _ in- 
dustries. 


Royal Dutch-Shell has started pro- 
duction of epichlorhydrin at 
Pernis, Holland, the first time 
the chemical has been manu- 
factured outside the U.S. 


American Hard Rubber Co. has 
acquired Industrial Synthetics 
Corp. of Garfield, N. J., and its 
subsidiary, Supplex Corp. Both 
firms make plastic lawn sprin- 
klers and garden hose. 


National Bureau of Standards has 
established a new radiochemistry 
laboratory for use in preparing 
and distributing standard sam- 
ples of radio-active materials. 


Canadian Forest Products of 
British Columbia is spending 
more than $1.3 million to ex- 
pand its Port Mellon pulp mill 
on Howe Sound. Among the 
major new facilities will be a 
boiler shop and black liquor re- 
covery furnace. 


California Spray-Chemical Corp. 
is about to complete a new 
wing on _ its administration 
building at Richmond, Calif., 
which will provide 8,000 sq. ft. 
of additional office space. 


Marquette Cement Mfg. Co. plans 
a $16 million expansion pro- 
gram to add nearly three million 
barrels to its yearly production 


capacity. 


Holiday Plastics Inc., plastics 
fabricator of Kansas City, Mo., 
has acquired the Thermacote 
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Cut Maintenance Costs and 


You Cut Pump Costs! 


Here’s an “all-around” pump designed for your 
industry. It costs hundreds of dollars less than 
refinery pumps — yet does many of the same 
jobs. It costs a little more than grease-lubricated 
pumps — yet more than makes up the difference 
by cutting maintenance. 

It’s a quality pump throughout. As shown 
above, it has: 


1. Double-row oil-lubricated bearings with 
positive end closures suitable where acid or 
alkali vapor or abrasive dust is present. 


2. Oil lubrication — which does away with 
the most common cause of bearing failure — 
overgreasing. Oil lubrication also permits 
operation at higher temperatures. 


3. Heavy shaft —holds alignment, reduces 
wear of parts. Either high grade carbon steel 
or stainless steel is provided, depending on 
application. Pump can be supplied with or 
without shaft sleeve as desired. 


4. Alternate sealing arrangements — Any 
one of six different sealing arrangements can 
be provided, including a water-cooled stuffing 
box _— the liquid being pumped is above 
250 F. 


Allis-Chalmers builds many types of pumps, but 
this particular type is recommended for pump- 
ing liquors, corrosive materials and solutions in 
the most used ratings to 3500 gpm, heads to 400 
feet for liquids to 550 F. A-4870 


For complete information call your nearby A-C office or write Allis-Chalmers, 
General Products Division, Milwaukee 1, Wisconsin, for Bulletin 52B7638. 


ALLIS-CHALMERS | 
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FREE Literature 


12-WAYS BETTER 


. Fewer Dopings Required 8. Positive Protection Against 


. Faster Assembly of Heat and Moisture 
Threaded Joints 9. Anti-Washout; Anti-Seize; 
Anti-Gall 


10. Chemically Impervious 


11. Island-High Lead-Plating 
of Threads for Unsur- 
passed Protection 


. Quicker, Easier Break-Outs 

. Pressure-Tight Sealing 

. Universally Adaptable to 
Water, Oil and Chemical 


Lines 
tare 12. Equally Effective on Half- 
6. Unexcelled Lubrication Inch Studs or Propeller 


7. Longer Thread Life Shafts 


Big “D” Thread Dope (90% atomized metallic lead, 10% vehicle, with 

wonder Silicones added for plus performance) excells wherever thread 
compound is required. Absolute satisfaction guar- 
anteed or your money cheerfully refunded. Having 
supplied industry efficiently for 25 years, we will 
be delighted to serve you, too. 


C.H. DRAGERT COMPANY, INC. 


DALLAS, TEXAS Mail Address: P. O. Box 5092-7 


Please send me [_] FREE brochure, “The Inside Dope on 
BIG “D” DOPE” 
[-] FREE testing sample of BIG “D” DOPE 


Name. Title 
Company. 
Address. City & State 


SOLD MONEY-BACK GUARANTEE!! 

















FIRMS... 


Plastic Products Corp. of 
Newark, N. J., and is now in 
a position to triple its produc- 
tion. 


. M. Huber has opened a new 
ink plant adjacent to its clay 
division operations at Huber, 
Ga. 


Scott Paper Co. will expand its 
Mobile, Ala., plant to accom- 
modate production of 120 ad- 
ditional tons of bleached pulp 
per day. 


R. M. Hollingshead Corp. has 
started operations-at its new $1 
million manufacturing and dis- 
tribution center at Sunnyvale, 
Calif. It is equipped to tum 
out 1.5 million gallons of 
maintenance chemical com- 
pounds annually. 


Shell Oil Co. has placed in opera- 
tion a specially-built barge de- 
signed to haul asphalt in hot 
liquid form from Portland, Ore., 
terminal up the Columbia 
River to storage and blending 
facilities at Pasco, Wash. 


Continental Oil Co. will install a 
1,500-bbl.-a-day catalytic __re- 
forming unit at its Artesia, 
N. M., refinery as part of a new 
$500,000 modernization _ pro- 
gram. 


W. R. Grace & Co. has an- 
nounced that its Davison Chemi- 
cal Co. division and Rare Earths, 
Inc., a wholly owned subsidiary, 
have joined in a program of ex- 
panded production, sales, re- 
search and development of rare 
earths and thorium. 


Norton Co., Worcester, has start- 
ed construction of a plant in 
Huntsville, Ala., to manufacture 
fused magnesia, fused zirconia, 
boron carbide and __ special 
materials for the AEC. 


General Mills, Inc. will begin ex- 
pansion of its research facilities 
to a campus-like setting on the 
outskirts of Minneapolis in 
1956. 
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ikro-Bu 


A Vertical Pulverizer 
With Built-In 
Air Classifier 
For Increased 
Production 


This new mill, with its instant ability to shift from one particle size to another in 

SEND FOR — eS ‘ grinding operations, is rolling up impressive performance records. By the simple 

your copy of new, : turning of a small hand-wheel the mill can be quickly adjusted over the entire 
range of its particle size potential in a matter of seconds. 


The unit, which comes in two sizes (50 hp. and 5 hp.), has been designed to pro- 
duce an intermediate fine grind at high capacities. Its power economies, quick 
cleanability and cool grinding are features which have caused its use to be 
carefully investigated by discriminating buyers seeking the improved production 


Ipdustries Exposition | Output which it makes possible. 
Iphia, Pa., Dec. 5-9 
The MIKRO-BUD will handle a comprehensive range of dry materials for a con- 


siderable number of uses in the chemical, food, pharmaceutical, drug, cosmetic, 
plastic and allied industries. A test of your material on this new unit in the MIKRO 
Laboratory may supply the answer to increasing your pulverizing production. 


PULVERIZING MACHINERY DIVISION 


METALS DISINTEGRATING COMPANY, INC, 
97 CHATHAM ROAD SUMMIT, NEW JERSEY 


PULVERIZING + AIR CONVEVING « OUST: COLEECTIMNG £001 P.M €N:% 
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WEST END... 


‘round the clock 
source of finest quality 


SODA ASH 


Giant kilns burn lime and 
coke to make carbon di- 
oxide. This gas is used to 
separate the soda ash 
base from the brine that is 
pumped in from the na- 
tural deposits of Searles 
Lake in the Cdlifornia des- 
ert. The burned lime by- 
product is conveyed to a 
special plant where it is 
processed into’ hydrated 
Tet -teetelalelisl-tam lecloltlammehi 
West End Chemical Com- 


pany. 


TL i aioh : PERSONAL SERVICE — Customers 
ne manufacturing, — and ; 3 om in the West are only a few 


shipping facilities of West End are con- hours away by company plane. 
stantly at work for western industry. 
This continuous operation provides 
ample soda ash to supply both immedi- 
ate requirements and maintain a vast 
reserve. Regardless of market condi- 
tions, West End meets all normal and 
emergency needs of western industry 
promptly. Strategic location of plant 


permits fast, economical transport by 
MD IMMEDIATE SHIPMENT to custom: 


e + ‘ . . 7, i iil 
rail or truck to any point in the West. 2 ers throughout the West in company’s 
-}— own leased hopper cars . . . ready at 
all times. 


Write for samples, 
prices and technical data. . S @ 30 MINUTE IN-AND-OUT LOADING 


for bulk trucks at any hour of day or 


ce WEST END. i 
a =/ West End Chemical Co. 


Evocative Offices: Nineteen Fifty-Six Webster Bldg., Oakland 12, California - Plant: Westend, California 
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To meet the changing requirements of new applications for vacuum, 
and the need for creating lower and lower pressures swiftly and reliably, 
every Kinney is constantly pioneering new vacuum pump designs. The Kinney line 
e e of High Vacuum Pumps is the largest of any in the world . . . these pumps 
industrial are available for every purpose in sizes ranging from the 2 cu. ft. per min., 
Y4 HP unit to the 780 cu. ft. per min., 40 HP model, including the radically new 
ane ; 1200 cu. ft. per min. Mechanical Booster High Vacuum Pump. 

® ® Kinney District Offices in Boston, New York, Philadelphia, Cleveland, 
scientific Chicago,’and Los Angeles are all competently staffed to discuss vacuum with 
you. Los Angeles office carries complete stock and has full service facilities. 


e 
application See us at Booth 333-335-339 at the Chemical Show. 





ca KINNEY asc. DIVISION 
write THE NEW YORK AIR BRAKE COMPANY 


3551 WASHINGTON STREET + BOSTON 30+ MASS. N Company 


eo ee ee ee ee ee ee INTERNATIONAL SALES OFFICE, 90 WEST ST. NEW YORK 6 NY 





Street 


today Please send Catalogue 425 describing the 
City 


complete line of Kinney High Vacuum Pumps. 
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ONE OF TWO WORTHINGTON CENTRIFUGAL COMPRESSORS keeping the temperature — and 
cost — low in ammonia processing at Lion Oil Company’s plant. This unit cools a copper 
solution used to scrub NH;; and chill and condense the compressed NH; gas to a liquid state. 


Ammonia gets low-cost scrubbing 
and chilling with Worthington compressors 


Every day 20 million cubic feet of natural gas are 
used in producing 300 tons of anhydrous ammonia at 
Lion Oil Company’s Barton Plant in Luling, Louisiana 
— and nothing goes to waste! 

Part of the credit for this efficient operation goes to 
two new Worthington centrifugal compressors which 
chill and scrub ammonia gas during the synthetic 
process. Unlike ordinary compressors, the new 
Worthington units employ interstage liquid ammonia 
injection — an exclusive feature that effectively 
reduces the heat of compression and thereby more 
efficiently converts velocity energy into pressure. 


Choice of the Worthington compressors was based 
largely on this efficient design which has already intro- 
duced new economies into the Barton Plant operation. 
The centrifugal units, each rated at more than 1300 
tons capacity, are powered by reliable Worthington 
steam turbines. 

Worthington centrifugal compressors may be the 
answer to low-cost, high-volume processing in your 
plant, too. Find out how these units put big chilling 
jobs on a more profitable basis by writing Worthington 
Corporation, Air Conditioning & Refrigeration Divi- 
sion, Section A.5.61-CG, Harrison, N.J. A5.6) 


* ACY SS 
BOARS 
CLIMATE ENGINEERS TO INDUSTRY, BUSINESS AND THE HOME 
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CAGED PREP PPO 


1 steam is 


valve killing 


ci 


JENKINS 
PLUG TYPE 


M e Mf a 
vapor drill , VALVES 


Closely regulated steam erodes grooves in seating units and 
drastically cuts service life of ordinary valves. 


Jenkins Plug Type Valves have been engineered in every 
detail for maximum wear in such valve-killing service. The 
stainless steel Armor Seat defies the “vapor drill”, and Jenkins 
quality throughout gives them top rating for wear-proof and 
trouble-proof perfomance, 


Make you own test... in your toughest steam service... 
or anywhere that abrasion or erosion causes frequent valve 
failure. Compare, part for part, with any similar valve. You'll 
find that, again, Jenkins extra value pays off in longer life 
and lower maintenance cost. 


Plug and seat ring are Jenkins JX500, a Stainless 
chromium alloy steel made to Jenkins high strength 
specifications, heat-treated to 500 Brinell. Seating sur- 
faces are super-hard and mirror-smooth, offer highest 
resistance to galling, cutting, abrasion, and erosion. 
Wide, steep, 30° total taper permits extremely close 
regulation of flow and vapor-tight closure. 


The Stainless steel plug is securely fastened to the 
spindle with a bronze locknut. Spindle is aluminum 
bronze with a tensile strength exceeding 70,000 Ibs., 
— has high corrosion resistance. 


SOLD THROUGH 
PLUMBING-HEATING 
AND INDUSTRIAL 


DISTRIBUTORS 


CHEMICAL ENGINEERING—November 1955 


with the 


500 BRINELL 
STAINLESS STEEL 
ae 


will 
lower costs 























For longest 

service life in 
BY-PASS LINES 
THROTTLING 
BLEED LINES 
BLOWOFF 

DRIPS 

DRAINS 

any close-control 
of steam — and for 











best resistance 
to abrasion 














ee ee 


300 Ib. 200 Ib. 150 Ib. 
GLOBE and ANGLE 
For complete information call your Jenkins 


Distributor — ask for Form 202. Or write: 
Jenkins Bros., 100 Park Ave., New York 17. 





LETTS OEP PON 





Wagner ° 


eee the choice of leaders 
in industry New NEMA Frames 


Standard and Explosion-proof 









% 


1 HEAVY-DUTY BALL BEARINGS—Highest quality bear- 
ings of more than ample capacity provide long, 
troublefree service. ; 













Type EP 2 BEARINGS CAN BE RE-LUBRICATED—Wagner motors 
can be re-lubricated when necessary to prolong 
215 Frame bearing life. 





Wagner Totally-Enclosed 


Fan-Cooled Motors 
cut inaihtenahce tine ahd cogre 


Check the features of the new Wagner Type EP Totally En- 
closed Motor. They spell the difference between needless 
expenditures in maintenance time and costs ... and a definite 
savings in motor upkeep and repairs. You'll find that for 
general industrial use where dust, dirt, filings, abrasives, steel 
chips or moisture are present, the Wagner Type EP Motor 
gives steady, troublefree performance and longer service life. 





3 BEARINGS STAY CLEAN—Both ends of these motors 
are equipped with running shaft seals, a machined 
collar mounted on the motor shaft. 


Wagner Type JP Explosion-Proof Motor ...has the same 
quality construction as the Type EP — plus added features 
which make it completely safe to operate where explosive 
dust, gases or vapors are present. 


Both Type EP and JP Wagner motors are available in ratings 
up to 250 horsepower. For complete information, just call the 
nearest of our 32 branch offices, or write for Bulletin MU-203. 


Wagner Electric Corporation 


6400 Plymouth Ave., St. Lovis 14, Mo. 





4 EASY TO CONNECT—Large diagonally-split conduit 
box provides ample room for making connections. 
Leads are permanently identified. 


5 NO GREASE LOSS—Bearing housings have effective 
seals to prevent escape of grease. 


6 RIBBED FRAME—Ribs on the corrosion-resistant cast | 
iron frames add mechanical strength and increase 
the surface area for more efficient cooling. 





BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 








M55-18 . ~ ELECTRIC MOTORS » TRANSFORMERS » INDUSTRIAL BRAKES » AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 
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heating corrosive solutions electrically 
insures clean, precise heat in plating plant 


To heat corrosive solutions used in various plating 
operations—yet have absolute cleanliness in the plating 
area——was the problem faced by the Kearfott Company, 
Inc., Little Falls, N.J. 

Eleven Chromalox electric immersion heaters provided 
the answer to this company’s nickel; copper and chrome 
plating; hard and soft anodizing; dichromate and oxide 
coatings; and electropolishing operations. 

Extremely important was the selection of immersion 
heaters with the correct stainless steel, lead or other 
sheath material to assure long, trouble-free life of the 
heaters in the various corrosive chemical solutions. 
These solutions, for example, include phosphoric acid, 
oxalic acid, chromic acid, nickel sulphate chloride and 
copper sulphate. 

Results are maintenance of precise temperature in 
each tank . .. Long heater life . .. Spotless plating area . . . 





MMM, b 


« PPP is 








Send for your copy of F1550— 
“101 Ways to apply Electric Heat.” 





416 








Better, cleaner and more economical plating operations. 

This problem-solution-result approach has enabled 
us to help many manufacturers produce better, faster, 
at lower cost. 

Always available to you are our research, engineering, 
design and modern manufacturing facilities. The world’s 
largest factory stock of industrial electric heaters plus 
local stocks at strategic points. And a 33-city nation- 
wide sales-engineering service. 

Let us know your problem for controlled heat and 
we'll help you find the right answer—electrically. 

To get further information about Chromalox Electric 
Heaters for the electroplating industry, write for Bulle- 
tin No. 750. 


EDWIN L. WIEGAND COMPANY 
7514 Thomas Boulevard, Pittsburgh 8, Pa. 


A-4479 


for your application 
——n 
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CRIN RE eh 





You Can Install This Valve In 


SEE OUR EXHIBIT 
- ~ 





EXPOSITION 
CHEMICAL 
INDUSTRIES 








NEERS, INC. 


PENNSYLVANIA 





Taylor Wiham, Wilson Milk Company (right), and John 
Pirtle, Standard Oil lubrication specialist, inspect oil stain 
on otherwise spotless floor, the result of previous oil leak- 
age from overhead hydraulic bin loader. Leakage has been 
eliminated through use of STANODRIP Oil No. 29. Helping 
customers with lubrication problems is something John 
Pirtle is well equipped for. John has an engineering degree 
from Rose Polytechnic Institute, has completed Standard 
Sales Engineering School and has a number of years of 
field technical service experience. Customers find this 
experience and training pay off for them. 


STANDARD 


STANDARD OIL COMPANY 


(Indiana) 


MILK 


Sans 6 ees the floor below caused a sanitary 








STANODRIP Oil whips 
lubrication problem at 
Wilson Milk Company 


MANAGEMENT OF THE Wilson Milk 
Company plant, Sheridan, Indiana, 
had a serious lubrication problem. 
STaANnoprRIP Oil solved it. 

In overhead bin loaders, hydraulic 
rams push powdered milk along con- 
veyor chute to weighing machine. 
Leakage of lubricant from rams on 


and safety problem. Packings were 

replaced every two months but leak- 
age often recurred as early as two weeks after 
packing replacement. 

Then Mr. Taylor Wiham, Assistant Super- 
intendent, called in John Pirtle, Standard Oil 
Industrial lubrication specialist. Mr. Wiham 
asked about Stanoprip Oil and its possible 
use as a solution to this lubrication problem. 
Decision was made to convert to STANODRIP 
Oil No. 29. Old oil was removed, packings 
replaced and STaNoprIP installed. 

In more than 8 months since installation of 
StanonripP Oil, there has been no leakage, no 
packing replacement. Hydraulic rams are lu- 
bricated without oil dripping or creeping. 

Maybe Stanoprip Oil can serve you as it 
has Wilson Milk Company. Find out. In the 
Midwest, call your nearby Standard Oil lubri- 
cation specialist. Or contact Standard Oil 
Company, 910 South Michigan Avenue, Chi- 
cago 80, Illinois. 


Three bin loaders like the one shown here dripped oil until 
converted to STANODRIP. No leaks have occurred in 8 
months since. Previously, packings were replaced every 
two months. Even then leakage often recurred as early as 
two weeks after repacking. 





Impeller wheels are located accurately on 
shaft with sleeves and are mounted with 
light shrink fit. Bores are ground to size. 
Lock nuts prevent axial movement, 


Impeller construction provides unobstructed 
passage of air or gas. Impellers are fur- 
nished in riveted or welded types, as de- Sealing during operation is pro- 
termined by impeller dimension. Note vided by oil pressure seals. A 
that in riveted impeller wheels, rivets are carbon ring seal prevents leak- 
integral with, and milled from, blade stock. age when blower is not running. 


Load bearings are externally located for 

easy maintenance. They are split on the 

horizontal centerline for easy rotor ree is 

moval, They consist of a cast-iron shell Casirtg-ts heavy cast iron, alloy, 
with removable, babbit-lined steel inserts. or forged steel. 


Why these blowers can run 


for years without stopping +i 


The key to “round the clock” performance of blow- 
ers in chemical plants is quality, as illustrated in 
the features above. 

For highly dependable, low maintenance air and This Allis-Chalmers four-stage centrifugal blower 
gas handling equipment, as well as motors and con- supplies 24,000 cfm to the catalytic cracking 
trol, call your nearby Allis-Chalmers office, or write tower of an eastern refinery on a 24-hour-a- 
Allis-Chalmers, Milwaukee 1, Wisconsin. A-4471 day basis, month in and month out. 


ALLIS-CHALMERS<<) 
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GS complete process instrumentation 





The age of machines that think is here! The Automatic Logger 
— developed by Fischer & Porter—is an automatic, high-speed 
means of scanning masses of heterogeneous information, inter- 
preting it, and making possible a compact report of essential 
data. A practical step towards complete automation, its industrial 


applications are numerous. 


The F&P Automatic Logger has broken the time 
barrier that formerly existed between the measure- 
ment of data and its conversion into usable form. 
Costly, time-consuming manual data handling, 
and the inevitable possibility of error involved, 
is now eliminated. This system produces more 
reliable data in only seconds’ time. 

Using a single high-accuracy transducer, the 
F&P Automatic Logger can simultaneously scan, 
measure and record as many as 200 variables. By 
converting the measurements into digits, the read- 
ings may be recorded as a typewritten column log 
sheet or as punched tape. Abnormal readings are 
printed in red—and also may be alarmed. The 
punched tape can be fed into a tape-to-card con- 
verter for automatic computing, or, where a log 
is not required, the data can be fed directly into 


Press-I-Cell Pressure Instrument 


FISCHER & PORTER COMPANY 


HATBORO 6, PA. 


COUNTY LINE ROAD - 


Automatic Logger 


computers or punch-card equipment for computing, 
accounting or control. 

F&P Automatic Loggers are currently being 
used in oil refineries, in chemical, aircraft, and 
glass plants, and in many research and test facili- 
ties to increase production and lower operating 
costs. Each system comes ready for pneumatic and 
electric connections — and for your assurance, is 
fully tested, fully guaranteed. 

Fischer & Porter manufactures various other 
data reduction and automation equipment, such 
as the Package Recognition and Inventory System, 
ready made for immediate installation in manu- 
facturing or processing plants. To find out how 
time-saving data reduction or automation equip- 
ment can save money in your plant, get in touch 
with us—no obligation. 


Digi-Coder 


Measuring, recording and controlling instruments 
Centralized control systems 

Data reduction and automation systems 
Chlorination equipment 

Industrial glass products 


Sales offices in 32 American cities and in principal cities abroad 
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this 
little drip 
costs you money! 


On a 10¢-per-gallon product, 6 CC of leak- 
age per minute costs you about 
$90 per year in unneces- 


sary product waste. 


REPLACE 
PUMP PACKING WITH 


BJ MAKES 
A COMPLETE LINE 
OF MECHANICAL SEALS... 


BJ makes reliable high-preci- 


2 
4 sion seals in material and 
construction combinations to 


answer almost any pressure, 
temperature and liquid re- 
by installing a BJ Mechanical Seal. You not only realize By progensticrhe one = 
important savings of pumped products but you also seal for each specific pumping 
need. Ask your nearest BJ sales 
iit os aaa engineer to show you how 
Seal also prevents contamination of the pumped liquid Mechanical Seals can save you 


... protects against volatile and corrosive liquid hazards. money. Or you can obtain fur- 
ther information by writing for 
“Byron Jackson 
DIVISION OF BORG-WARNER CORPORATION 


BJ Bulletin Nd. 54-1-10,000. 
P. O. BOX 2017 TERMINAL ANNEX e LOS ANGELES 54, CALIF. 
Sales Offices in Principal Cities 


Eliminate unnecessary stuffingbox leakage 


save on repacking and downtime losses. A BJ Mechanical 
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Here (2 Why! 


Va 

You can dispense with oil filters and dust filters when = No oil filters. = 
you install ®Nash® Clean Air Compressors. You can save = No dust filters = 
the cost of maintaining these devices. You can greatly = a = 
reduce instrument maintenance costs. For the Nash em- = No internal lubrication to = 
ploys no internal lubrication, therefore no troublesome = contaminate air handled. = 
oil is in the delivered air. Moreover, air from a Nash = No internal wearing parts. = 
‘is thoroughly washed and cooled as it passes thru the = = 
‘pump. Dust in the plant atmosphere, even fly ash, is im- = No valves, pistons, or vanes. = 
mediately removed. = Non-pulsating pressure. = 
®Nash® Clean Air Compressors are simple, with only = Original performance constant = 
one moving element. No valves, gears, pistons, sliding = over a long pump life. = 
vanes, or other enemies of long life and constant perform- = , = 
ance complicate a Nash. No aftercoolers are needed. You = Low maintenance cost. = 
will find it profitable to investigate these pumps, now. TTI Mn 


ENGINEERING COMPANY 
395 WILSON, SO. NORWALK, CONN. 
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Subject: Fillers. 


Books could be (and have been) written on “fillers 
But here— compressed into 57 seconds worth of 
time —are the salient points of Dicalite filler 
materials, quick and easy to review for possible 
application in your own projects. 

Dicalite fillers are processed from diatomite into 
uniform, finely divided amorphous powders, 
practically pure SiOz. 


MELTING POINT. 2900°F, approx. 

MOISTURE. From 0.1 to 6%, depending on grade. 

IGNITION LOSS. 0.1 to 5%, approx. 

PARTICLE SIZE. Grades varying in fineness up to trace 
retained on 325 mesh screen. Coarser available. 


POROSITY. 70 to 95%. 
SURFACE AREA. 7,000 to 150,000 sq. ft./Ib. 
DENSITY. 7 to 13 Ib./cu. ft., loose weight. 
Apparent specific gravity, 0.112 to 0.21; 
actual specific-gravity, 2.00 to 2.35. 
ABSORPTIVENESS. 120 to 300% of weight of Dicalite. 


WETABILITY. Excellent. 
INERTNESS. Essentially inert in aqueous and acid solutions. 


eal aaa 


Rl 


te ® 


wreaias fillers supply bulk without si 
nificant weight increase and give a 
aes and toughness. They also 
improve flexibility, reduce brittleness 
decrease heat conductivity, and aia 
abrasion resistance. In certain product 
appropriate Dicalite materials te 
excellent mild polishing qualities. 
ben: will be glad to advise on the most 
suitable Dicalite grade for your purpose 
or to work with you in Siaiia : 


custom - 
tom-made filler for your particular 
needs. Write us. 





GREAT LAKES 


tealite 


ve DIATOMACEOUS MATERIALS 


DICALITE DIVISION 
, GREAT LAKE 
S CARBON CORPORATION, 612 SOUTH FLOWER ST., L 
. LOS ANGELES 17, C 
, CALIFORNIA 


No ai 
nb 
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RUGGEDNESS 


FLUID COST 


DEPENT ILITY 
METALS 


CORROSION 


RESSURE iss 
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er will 


Some 
Finding or developing answers that best suit Applications 


individual pressure problems has been Cash Stand- Served by 
Cash Standard 


ard's specialty for over a quarter of a century. The 
Pressure 


solution to your problem can be found either in the 
established Cash Standard line of pressure regu- 
lators, instruments and automatic controls, or in 
Cash Standard’s willingness to tackle problems—to 
modify existing products or design new products to 


Products 


conform precisely to your needs. 


For an individual solution to your pressure prob- 
lem, contact the Cash Standard pressure specialist 


in your area, or write for pressure problem analysis. 


STANDARD 


A. W. CASH COMPANY, P. O. Box 551, Decatur, Illinois 
Pressure, Hydraulic, Temperature, Process and Combustion Controls 


WRITE DEPT A 
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At the Chemical Show... 


{ Booth *226 
"\ HEYL & PATTERSON 


Reineueld 
Centrifugal 


Wayh & Pallltrson 


I N Cc e REINEVELD 


CENTRIFUGALS 





$5 FORT PITT BLVD. © PITTSBURGH 22, PA. 
PHONE COurt 11-0750 
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INSTALL WATSON-STILLMAN 
FORGED STEEL FITTINGS... 
...and get THESE IMPORTANT ADVANTAGES: 


e Resistance to Pressure, Heat and Corrosion 


e Long Service Life 
e Low Maintenance Costs 


Watson-Stillman Forged Steel Pipe Fittings are fabricated and 
designed for tough service...and long service. They're drop forged 
of high quality metal to produce a strong, tough, fiber structure 
that resists the stresses of high pressures, shock and vibration. And 
our forged stainless and alloy steel fittings give you the added 
advantages of resistance to high temperatures and corrosion. 
Watson-Stillman Fittings assure you of safe, reliable service in 
process lines, high pressure steam lines and other arteries of the 
operating equipment in your plant. 

You can obtain a complete line of W-S fittings to suit your service 
and fabrication requirements. Available in Screw-End and Socket- 
Welding Types in Carbon Steel, 14% Chrome-%%% Moly steel, 2%% 
Chrome-1% Moly steel, Types 304, 316 and 347 stainless steel and 
Monel. 

Send today for our informative bulletins. 


Sold through leading distributors 


WATSON-STILLMAN FITTINGS DIVISION 


ae HKD H. K. PORTER COMPANY, INC. 
Ss : Roselle, N. J. 


= PORTED COMPaNE imc 
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YOUNG RADIATOR COMPANY, 








RACINE, 





New Corrosion Resistant Young Heat Exchangers 
withstand Expansion Strains; are Easy to Clean 


‘“‘here’s a 
handy way to cool 
fluids for control 
testing...” 


Ideal for pilot plants 

and other fluid testing 

operations, the Young 

Radiator Company Sam- 

ple Fluid Cooler is used 

for sampling boiler wa- 

ter, high temperature process fluids 

or other mediums. ; 

The Young Sample Fluid Cooler reduces sam- 
ple fluid temperatures from 600° F, to 100° F, 
at pressures up to 1500 psi. 

Practical construction of the Coolers elim- 
inates crevice corrosion or metal failure from 
continuous use. 

Young Coolers have ample-sized inlet and 
outlets for minimum resistance to fluid flow. 
Designed as a compact, space-saving unit, 
joints are alloy brazed to provide a permanent, 
leakproof assembly. Tubes, shell, end caps and 
pipe connections are of corrosion-resistant 
materials. 

For more detailed information on Young Sam- 
ple Fluid Coolers, write for free Bulletin No. 
2125 to, Young Radiator Company, Dept. L-315, 
Racine, Wisconsin. 





See Young Stainless Steel Heat 
Exchangers ct the 25th Exposi- 
tion of Chemical Industries at 
Philadelphia. 


Booth No. C-162 


Young Stainless Steel Heat 
Exchangers will be on exhibit 
through December 9. Company 
engineers will be happy to 
answer your questions. 











YOUNG TYPE ‘’SSF’’ 
STAINLESS STEEL 
HEAT EXCHANGERS 


Stainless Models Include 
Factors for Fouling, Safety 
Reserve Capacity 


Specially designed to cool or heat 
fluids or gases used in the chemical, 
pharmaceutical, refining and allied 
processing industries, new Young Ra- 
diator Company Stainless Steel Fixed 
Tube Bundle Heat Exchangers provide 
these features: 

Sturdy mounting brackets (1) are 
adjustable for installation in any loca- 
tion. Smooth flow bonnet (2) distrib- 
utes fluid with minimum turbulence to 
tubes. Tubes are rolled into headers 
(3) and mechanically expanded to 
form a sturdy joint. This prevents leak- 
age due to vibration and temperature 
changes. 

Full flow opening (4) minimizes 
pressure drop. Special baffles (5) are 


S R Type ‘SSF’ Single Pass 


- 3 
n< Type “SSF'’ Multipass 


spaced for maximum heat transfer. 
Full flow coolant opening (6) main- 
tains pressure, and quality gasket (7) 
of heat resistant material eliminates 
by-passing of liquid and prevents 
leakage. 

Shell and tubes are available in a 
variety of diameters and lengths (8) 
to best suit your heat transfer require- 
ments. 

Entire Young Heat Exchanger is 
precision-built (9) with baffles man- 
ufactured to close tolerance. 

For further Stainless Steel Heat Ex- 
changer details, write for free catalog. 


| 


i 





"RACINE, WISCONSIN. 


et 


: R ENGINEERS. FOR INDUSTRY 


Air Conditioning Products 
ee ( pee 
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72 H.P. Century motors drive loading pumps in a processing plant. 


Protect your production... 


WITH THE DEPENDABLE POWER OF 


erformance-ated MOTORS 


Modern production machines are designed for new speed and 
efficiency. But to deliver their finest performance, they require 
precisely the right type and size of motor... Performance- 
Rated Century Motors! 

Performance-Rating is the simple process of selecting motors 
with the correct size, speed, frame, mounting and torque char- 
acteristics to fit your machine requirements. It’s easy. From 
Century’s unusually wide selection, you can choose motors from 
ly to 400 H.P., A.C. or D.C., single phase or polyphase, drip 
proof, dust proof or explosion proof frames (plus optional 
corrosion-resistant features, constant speed, multi-speed, vary- 
ing speed or geared speeds). 

For full information, call the Century District Sales Office or 
Authorized Distributor nearest you. 








Century 
Performance- “ated 
Motors 

1/8 to 400 H.P. 


1806 Pine Street ¢ St. Louis 3, Missouri ¢ Offices and Stock Points in Principal Cities 
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new SPERRY 
“HANDRAULIC” 


Closing Device 


EASIEST to INSTALL 
and OPERATE.... 


yt 


BRINGS NEW FILTRATION ECONOMY 
TO NEW OR EXISTING FILTER PRESSES! 


Now — without re-boring . . . without altering parts... 
without removing so much as one plate — you can modernize 
your present filter press with one of the newest, most ad- 
vanced of all labor-saving devices — the “HANDRAULIC” 
Closing Device by Sperry. (Or you can specify the 
“HANDRAULIC” as original equipment on new Sperry 
Filter Presses.) 


On existing presses, simply remove one bolt .. . slip the 
“HANDRAULIC” in place . . . tighten the cap-screw .. . 
and that’s it! Releases a powerful hydraulic surge for open- 
ing and closing the filter press . . . in seconds . . . without 
operator fatigue. And because the “HANDRAULIC” re- 
quires no extra support or foundation, it’s practically porta- 
ble. Replaces the filler block . . . takes up no extra space... 
and angles out of position to provide the maximum space 
for cleaning and maintenance. 


SEND FOR FREE NEW BOOKLET Son san optnarion: 


describing the “‘HANDRAULIC’S" simple erection . 
and operating directions that can save you time, 
labor, material, and money. Also ask for Sperry's 
new, illustrated 42-page Filter Press Catalog. Both 
books are important . . . both gre free. Send for 
your copies, today! 


Eastern Sales Representative: Western Sales Representative: 


George S. Tarbox, 808 Nepperhan Avenve, B. M. Pilhashy, 833 Merchants Exchange 
Yonkers, N.Y. Yonkers 5-8400 —— ee 





Filtration Engineers for More than 60 Years 


D t $ F R RY & CO CLEANING PRO 
fi CLEANING PROCEDURE! 
e e e Swing Handraulic to horizontal ve move 
slide head t en position, Iter pres 
™ BATAVIA, ILLINOIS istccsscrciccring 
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Transformer Oil must stay water-free 
—so shippers equip their drums with 


Tri-Sure 


Closures 





ater in transformer oil is dangerous. It 

is essential that every drum of trans- 
former oil be securely sealed against leak- 
age or breathing-in. 


Most fillers and shippers of transformer 
oil make it standard policy to equip their 
drums with Tri-Sure* Closures — because 
experience has proved that the Tri-Sure 
Seal, Plug and Flange, beside providing the 
most dependable protection against out- 
ward leakage, provide equal protection 
against the intake of moisture and other 
contaminating material. 


When the Tri-Sure Seal, with its flowed-in 
gasket, is properly crimped over the gas- 


keted Tri-Sure Plug and Flange, it makes 
a perfectly leak-proof engagement which 
averts any possibility of moisture or im- 
purities reaching the contents of the con- 
tainer. 

The experience of shippers shows that — 
even after long exposure to adverse con- 
ditions — the contents of Tri-Sure equip- 
ped drums remain in their original state. 


Whether you ship transformer oil, or any 
other oil or chemical, if your product 
needs unfailing protection from leakage 
and contamination, you can depend on 
Tri-Sure Closures. Specify them when you 
order drums. 


*The “Tri-Sure’ Trademark is a mark of reliability backed by over 35 
years serving industry. It tells your customers that genuine Tri-Sure 
Flanges (inserted with genuine Tri-Sure dies), Plugs and Seals have been used. 


AMERICAN FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
Tri-Sure Products Limited, St. Catharines, Ontario, Canada 
Tri-Sure S/A Industria e Comércio, Sao Paulo, Brazil 
B. Van Leer N. V., Stadhouderskade 6, Amsterdam, Holland 
Van Leer Industries, Ltd., Seymour House, 17 Waterloo Place, Pall Mall $.W. 1, London, England 





CLOSURES 
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Water Treating Plant 


for Industrial Use 


from 
the 


properties 
f 


Texas Gulf Sulphur Co. 


75 East 45th Street + New York 17, N. Y. 


e NEWGULF, TEXAS 

e MOSS BLUFF, TEXAS 

e SPINDLETOP, TEXAS 

e WORLAND, WYOMING 


Producing Units 
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Why STAINLESS STEEL is best 


for processing Glacial Acetic Acid 


This special type calandria evaporator processes 
glacial acetic acid. Yet its vital parts—tubes .. . 
liquid and vapor heads . . . downleg and centri- 
fugal separator—are almost indestructible in this 
service. That’s because they’re fabricated of 
Crucible stainless steel, type 316. 

The fabricator, Badger Manufacturing Com- 
pany, chose type 316 stainless because it is one 
of the best known alloys for handling acetic acid. 
It is completely resistant to acetic acid in all 
concentrations, and under the majority of pres- 
sure and temperature conditions. And, most 
important, stainless steel does not contaminate 
glacial acetic acid. 

Its physical properties make stainless a wise 
choice, too. Its high tensile strength means mini- 


mum structural support. Its practical workability 
permits forming complex sections without undue 
trouble. And these sections are readily welded, 
since type 316 is designed to inhibit the precipita- 
tion of harmful carbides on cooling from high 
temperatures. 

If you’re concerned with the manufacture or 
use of chemical processing equipment, check the 
advantages offered by the 30 available types of 
Crucible stainless steel. Your nearby Crucible 
representative will be glad to give you more 
details. Or, for an over-all look at the many uses 
of stainless, write for “Making the Most of Stain- 
less Steels in the Chemical Processing Industry.” 
Crucible Steel Company of America, The Oliver 
Building, Mellon Square, Pittsburgh 22, Pa. 





| C R J C \ 5 LE | first name in special purpose steels 


Crucible Steel 
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Company of America 








Process Unit 











Electro-pneumatic Converter 





Speedomax “H” 
Recorder-Controller 


Series 60 
Control Unit 


L&aN’S NEW C.A.T. ELECTRO-PNEUMATIC CONTROL 


~ gives you there adoaulage: 


Y INSTALLA 
ce leadwires es ce control 


oe FAST ELECTRICAL RESPONSE in 
measurement, con ae 

ST, AD = 
er ae: Low co ie 


and the 


L&N’s C. A. T. (Current-adjusting type) Control 
combines the advantages of pneumatic valve op- 
eration with the flexibility and fast response of 
an electrical control system. The electrical signal 
produced by a change in the process variable 
passes from transducer, to Speedomax recorder, 
to L&N Control Unit. Here, the properly tuned 
combination of proportional, rate, and reset ac- 
tions produces a control current which is fed to 
the Electro-pneumatic Converter. The Converter 
matches the control characteristics of the current 
output with an air pressure which operates the 
pneumatic valve. 

The L&N Control Unit and all of its replace- 
ment parts are “plug-in” type for fast, easy servic- 
ing. The Unit’s proportional band is adjustable 
from 0 to 500% of recorder range, rate time is 
continuously adjustable from 0 to 8 minutes, and 
reset action runs from 0 to 100 repeats per minute. 


The force-balance type Electro-pneumatic Con- 


, transmission. 


only 1 


the converter 
unit to the cone cport cl ines from 
converter to valve. 


verter is ideal for installation directly on the 
process unit. It can be mounted anywhere, in any 
position; is vibration-resistant and weather-proof. 
Its minute (5 milliamp) current and continuous 
air purge provide a wide safety margin for opera- 
tion in hazardous areas. If power fails or the con- 
trol unit is removed, the control valve is sealed 
in its last position. And the Converter is so sensi- 
tive that its dead band is less than 0.1% 

C. A. T. Electro-pneumatic Control may well 
be the answer to your control needs. For details, 
write for Folder ND4(8). The address—Leeds & 
Northrup Co., 4916 Stenton Ave., Phila. 44, Pa. 


LEEDS iN NORTHRUP 


instruments automatic controls « furnaces 


Jrl Ad ND4(7) 
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PN pat 
— WILLIAMS 


OTHER WILLIAMS 
EQUIPMENT 


U 


AIR SEPARATORS 

—any type; for precision 
control and high production 
in fine grinding 

VIBRATING SCREENS 

1 to 3 decks, —in any size for any job. 

open or enclosed. 

HELIX-SEAL 
MILLS 


—for dust-free 
grinding, and for wet, 
sticky, greasy materials. 


Alo: COMPLETE “Packaged” PLANTS 


for crushing, grinding, separating. 


A ROLLER MILLS 
—IMPACT and DRYER MILLS 
—for fine grinding to 400 
mesh or micron sizes 





HAMMER MILLS 


* INCREASE YOUR OUTPUT 
* IMPROVE PRODUCT QUALITY 
* REDUCE YOUR COST-PER-TON 


% No matter how tough your grinding, crushing or shredding job— 
no matter what the material; mineral, vegetable, chemical or animal— 
there's a Williams Hammer Mill engineered especially to get the finished 
product you want in a single operation—A SAVING UP TO 50% 
IN PRODUCTION COSTS! Extra amg and secondary crushers 
are unnecessary—foundations and buildings for additional machines, 
drives, conveyors and other equipment are eliminated—A SAVING UP 
TO 75% IN EQUIPMENT COST! 


Many Williams exclusive design and construction features assure 
greater accuracy to meet the most difficult product specifications— 
and promise continuous satisfactory performance under the most severe 
operating conditions with an absolute minimum of maintenance. 


Consult with Williams about increasing your grinding output and 
reducing your costs. Tell us about your operation at the time you 
Write For Complete Catalog. 





Cr i. ee 


Philadelphia 


WILLIAMS PATENT CRUSHER & PULVERIZER CO. 


2706 N. 9th St. z*k* 











> CRUSHER 


OLDEST AND LARGEST MANUFACTURER OF HAMMER MILLS IN THE WORLD 
435 
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Nine years commercial experience in the continuous finishing of anhydrous 


ae. 
fa 


Yraes 


caustic seda in this pioneer Swenson Evaporator shows e e e 


You don’t have to 





Preconcentrated 
caustic 


feed 


To hot well 
Catchall 
G3 in. 0.0) 





separator 
(14 in. 0.0) 
— 








Ea Concentrator 
oq (18 in. 1.0. 

§ approximately 
5] 24 ft. high over-all) 


To vent condenser 














Schematic drawing of pioneer Swenson 
Evaporator shown in photograph. Opera- 
tors say continuous finishing is easy 
control automatically and uses only 4% as 
much fuel as batch finishing. 

The information on the continuous caustic 
finishing unit is published through the cour- 
tesy of the Swenson Evaporator Company and 
Dr. W. L. Badger, originator of the process 
and designer of the unit. 








Preconcentrated 
caustic 
feed 


Evaporator 

approx. 8 ft. dia. - 

OP . Barometric asd To hot well 
condenser 


Dowtherm vapor —~-exgy 4 


‘ 
To hot well 





Dowtherm 
condensate - <agyy 

Storage tank 
Preheater 





Anhydrous 
caustic 








Schematic drawing of present simplified 
Swenson Evaporators. In these later units, 
jacketing is eliminated; thermal insulation 
prevents freeze-up. Low-carbon nickel 
tubes, tube sheets, shells and piping keep 
corrosion low and prevent product con- 
tamination. 


solid NaOH made in nickel 


What's more... 


@ With good control of chlo- 
rate, metal pick-up does 
not exceed | or 2 parts per 
million. 


Original equipment costs 
only 1/5 as much as a 
batch-finishing, direct- 
fired, iron pot installation 
of equal capacity. 


A set of nickel tubes can 
finish some 17,000 tons of 
caustic and costs less than 
1/2 as much to replace as 


pots, 


Modern practice is to produce 99.5% 
solid NaOH continuously in Dow- 
therm * heated evaporators with contact 
surfaces of corrosion-resistant nickel. 
Feed is either 50 or 73% NaOH from 
which chlorates have been removed 
by chemical reduction. 

“Shading” pots originally installed 
with the Swenson Evaporator shown, 
have never been needed. In later in- 
stallations, caustic is packed directly 
from the nickel storage tanks without 
“shading” or final purification. 

THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 





For further information on continu- 
ous caustic finishing units, write 
Swenson Evaporator Company, Har- 
vey, Illinois. For assistance with 
caustic corrosion problems, contact 
Inco’s Corrosion Engineering Sec- 
tion. 











*Trademark of the Dow Chemical Company 


, a 
iNco. Nickel Alloys 


THEADE MARE 


November 1955—CuEeMICAL ENGINEERING 





_DUST-PROOF! 
MOISTURE-PROOF! 
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Tops in Quality — Competitive in price! 


When you buy or specify motors for fans, blowers, unit 
heaters, air conditioners, cooling towers or dehumidifying 
systems don’t overlook these two new standard or custom- 
designed Diehl Totally-Enclosed Motors. 


Smaller in size, lighter in weight, precision-engineered and 
precision-built to new NEMA standards, they are ideally 
suited to “air-over-motor” applications where moisture, 
fumes, dust and other airborne particles 

are a problem...a field in which 

Diehl has long been a leader. 


s 


DIEHL MANUFACTURING COMPANY 
Electrical Division of THE SINGER MANUFACTURING COMPANY 
Finderne Plant, SOMERVILLE, N. J. 

Please send me the following bulletins: 
[] New Type “D" Motor Bulletin No. CE-3304 
(0 Consolidated Catalog & Price List No. CE-3310 


Name. 
C vr Df 


Street 
City. State 














INTEGRAL AND FRACTIONAL HORSEPOWER MOTORS ARE AVAILABLE IN A WIDE RANGE OF TYPES AND SIZES 
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R. W. Vollmer 
Department Manager 
Graduate of Pennsylvania State University 


14 Years of Engineering Experience 








C. W. Fisher 
Ass’t Department Manager 
Graduate of Northern Normal Industrial School 
Graduate of University of Michigan 


15 Years of Engineering Experience 


If you are planning the construction of a new chemical 
plant, you can enlist the wide and diversified experi- 
ence of these engineers. They are key members of 
Koppers Chemical Department. 

These men specialize in designing, engineering and 
constructing chemical plants—small or large, simple 
or complex. They will build pilot plants and, at a later 
date, commercialize them. 

Among the many types of plants available to the 
chemical industry through the Chemical Depart- 







A, 
KOPPERS 


W. E. Simmat 
Special Engineer 
Graduate of the University of Berlin—Charlottenburg 


34 Years of Engineering Experience 





C. E. Shaffer 
Special Engineer 
Graduate of Colorado College 


29 Years of Engineering Experience 


a SER 










J. S$. Joseph 
Chief Project Engineer 
Graduate of University of Delaware 
Graduate of Princeton University 


11 Years of Engineering Experience 








Max Josenhans 
Special Engineer 
Graduate of the University of Berlin—Charlottenburg 


37 Years of Engineering Experience 


ment are ethylene, light oil hydrogenation, phthalic 
anhydride, tar distillation and refining, and anhydrous 
ammonia. 

In addition to design and construction services, these 
specialists in many fields will conduct your engineering 
studies, make an economic appraisal of your plans, or 
survey a market in which you are interested. 

Feel free to consult with this Department at any 
time, on any construction problem. You incur no ob- 
ligation. Your inquiry is cordially invited. 


Koppers Company, Inc., Engineering and Construction Division, Chemical Department, Pittsburgh 19, Pa. 


CHEMICAL ENGINEERING SERVICES 
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You can test your product—by the barrel or carload 
—in Swenson’s Spray Dryer Laboratory! 


Can your product be successfully spray dryed to take on 
a new form, get more markets, or a bigger profit potential? 
You can find out—/for sure! Swenson’s Spray Dryer Lab- 
oratory—the world’s most advanced—at Harvey, Illinois, 
is devoted to answering just such questions for you. 
Here Swenson engineers carefully test and analyze your 
product’s potential in a commercial size spray dryer, 
matching actual production conditions. If a test quantity 
can pass all of the requirements here, chances are that 
any quantity can be successfully spray dryed in your own 
plant. You’ll definitely know all the facts before major 
investment is required. 

You are cordially invited to take advantage of these 
unique facilities. Swenson is ready to help you in every 
phase .. . analysis, layout, design and manufacture of 
equipment, and initial supervision of the job. Discuss it 
with Swenson now. 


SWENSON EVAPORATOR CO. 
15669 Lathrop Avenue, Harvey, Illinois 


SWENSON, 


Proved Engineering. for the Process Industnies 


Since 1889 









A Division of 


WHIT 


Corporation 
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CLAD STEEL EQUIPMENT GIVES 
SOLID HIGH-ALLOY PROTECTION 


JER LS AT LOWER COST 


This nickel-clad steel tank processes essential 
oils, was designed to operate at 100 psi. 
pressure. 


Where protection from corrosion, abrasion, and forms of 
product contamination such as metallic pick-up is a 
“must”, clad steel equipment is often the economical 
answer. Under pressure, vacuum or thermal cyclical serv- 
ice, the high-alloy cladding will not tear away nor will 
bond failure permit liquid seepage between cladding and 
backing. If processes change, equipment modifications 
can be readily made without injuring the clad surface or 
bond. The smooth contours and joints possible with clad 
mean easy cleaning and low maintenance, too. 

Why pay a premium for protection in your new process- 
ing equipment? Lukens Clad Steels—stainless, nickel, 
Monel, Inconel, copper—give you all the advantages of 














CLAD STEELS 


STAINLESS-CLAD - NICKEL-CLAD - INCONEL-CLAD * MONEL-CLAD 


these solid high-alloys with savings up to 50% in material 
costs. 

When you're thinking of new tanks and vessels, quali- 
fied equipment builders can assist from the earliest stages 
of planning. Working with your engineers and consult- 
ants, they know how to help minimize first cost and 
assure trouble-free equipment life with clad steel. We 
offer the widest range of clad steels available and work 
closely with fabricators to help select the type most suited 
to your processing needs. If you would like further in- 
formation, ask one of your builders or write Manager, 
Marketing Service, Lukens Steel Company, 749 Lukens 
Building, Coatesville, Pennsylvania. 


Visit Our Exhibit at the 


CHEMICAL SHOW 
Dec. 2-9,1955 Booth No. 66 


PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEEL PLATES AND HEADS AVAILABLE 
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Speed Reactions, Improve Yields with Sodium Dispersions  Furan—A New Conjugated Diene 


Microscopic particles of sodium dis- 
persed in an inert medium offer defi- 
nite advantages over bulk sodium in 
many reactions. Yields are better, re- 
actions faster— frequently at lower 
temperatures. 

Sodium dispersions were first de- 
veloped by Du Pont* and are partic- 
ularly useful in systems where sodi- 
um is insoluble. In such cases, reac- 
tion time is a function of the surface 
area of the sodium, and in dispersion 
form, the total surface area exposed is 
extremely large. Finely divided sodi- 
um dispersed in various media gives 
excellent reaction rates and yields in 
sodium-organic reactions, and makes 





possible many reactions which can- 
not be carried out with the solid or 
molten metal. 

Find out more about sodium dis- 
persions and how you can use them 
to advantage by checking the cou- 
pon below. 

*U.S.P. 2394608—Applied for 1944 





New Technique for Preparing 
Peracetic Acid 


If you use peracetic acid oxidation 
in your process or laboratory, you 
can now sidestep a number of the dis- 
advantages usually associated with 
this chemical by using a new tech- 
nique developed in Du Pont’s labor- 
atories. 

The technique consists simply in 
passing hydrogen peroxide and gla- 
cial acetic acid through a cation ex- 
change resin. By this method, the 
hydrogen peroxide is transformed in- 
to its more active form, peracetic 
acid, without the disadvantages of 
high costs and difficulties in handling 
and storage. The method can be car- 
ried out either continuously or batch- 
wise, and the peracetic acid solu- 
tions are free of traces of acid cata- 
lyst—no neutralization is necessary. 

A new booklet fully describing this 
technique for preparing peracetic 

acid is now available from Du Pont. 
For your copy, check the coupon. 





Tough Greaseproof Protection for 
Paper from “Elvanol” Polyvinyl Alcohol 


Tough, flexible films that find many 
uses on paper products can be pro- 
duced from solutions of “Elvanol” 
polyvinyl alcohol. “Slush-coating” 


of fiber drums, for example, produces 
a rugged, grease- 
proof coating ideal 
for the packaging 
of oily or greasy 
materials. 

Completely hy- 
drolyzed grades of “Elvanol” form 
excellent greaseproof coatings for 
packaging nuts, doughnuts, cookies, 
etc. Durable coatings are easily ap- 
plied, provide a protective barrier 
against air—so important in food 
wrapping—and take customary folds, 
creases and hard wear without crack- 
ing. 

These are just a few of the many 
jobs “Elvanol” can do. For more 
ideas on how it can be put to work 
for you, simply fill out and mail the 
coupon below today. 





E. I. du Pont de Nemours & Co. (Inc.) 
11507 Nemours Bldg., Wilmington, Del. 
Please send me literature and informa- 


tion on: (CE-11) 


C] Sodium 

|] Peracetic Acid 

C] “Elvanol” polyvinyl alcohol 
C] Furan 


Usually written t to show aromatic 
behavior, furan often reacts like 
butadiene and might 
| better be formulated i 

With maleic anhy- 
| dride and other di- | 
enophiles furan 





"i forms normal addi- i 
tion ds lead- 
HCH ion compounds lea CH 


ing to physiological- 
ly active molecules. 

Halogens in alcohols react by 1,4 
addition, forming 2 5-dialkoxy 2,5- 
dihydrofurans—convenient sources 
of maleic and succinic dialdehydes. 

Cyanogen bromide first adds 1,4 
to furan, then, by elimination of 
either hydrogen bromide or hydro- 
gen cyanide, forms 2-cyano or 2- 
bromo-furan. Nitration with nitric 
acid in acetic anhydride proceeds in 
an analogous fashion, giving 2-nitro 
furan. 


With ethyl, phenyl or thieny] so- 
dium, furan reacts to form 2-furyl 
sodium. Reaction with potassium or 
sodium-potassium alloy gives 2-furyl 
potassium. Amy] sodium introduces 
two sodium atoms in the furan ring 
and subsequent carbonation gives 2, 
5-furan dicarboxylic acid. 


For more information about this 
reactive compound, mail the coupon. 


BETTER THINGS FOR BETTER LIVING 
- THROUGH CHEMISTRY 


TID elitist tiiahdi, di Sidi adi lina etinlis eiiinistaiaacain 
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SEVENTEEN COMPOSITIONS... THREE DEGREES OF POROSITY...SYMMETRICAL OR POLY-SURFACE PELLETS 


Your pick of catalyst supports 


All told, there are over two dozen types of supports made by 
CARBORUNDUM. These include: ceramically bonded Poly-surface, 
spheroidal, and cylindrical porous pellets . . . solid, homogeneous 
aluminum oxide, silicon carbide and mullite grain... and 
spheroidal mullite for use as a support or heat exchange media. 
These constitute the greatest variety of supports in this field. 

Among recent developments are irregular shaped porous pel- 
lets, termed “Poly-surface.” These provide improved adherence 
of catalyst, low pressure loss, and lowest density. 

Because fluidized processes are becoming increasingly im- 
portant, we have available small Poly-surface pellets that are 
individually porous. These absorb internally as well as externally, 
and expose the catalyst continuously, in spite of attrition. 

Both the Poly-surface and symmetrical pellets are highly re- 


fractory and resistant to most acids. Their attrition loss is low. 
Porosity ranges from 20% to 60%; water absorption from 8% to 
60% by weight. Bulk densities range from 30 to 92 lbs per cu ft. 


A kit containing sample quantities 
of all our principal carriers is available. This 
is complete with technical literature and will 
be furnished free if request is made on com- 
pany letterhead. (Otherwise only literature 
will be sent.) Please tell us if you are par- 
ticularly interested in certain materials. Ad- 
dress: Dpt. HH-115,Refractories Division, The 
Carborundum Company, Perth Amboy, N. J. 


CARBORUNDUM 


Registered Trade Mark 





No. 5* of 12 REASONS WHY 


YOU SHOULD BUY AN 
LOb-PRACEOD 


HOMESTEAD 


Lubricated 
PLUG VALVES; 


7 SELE-FREEING 


PLUG 
PREVENTS 
STICKING 


Homestead’s exclusive completely 
controlled lubricant system posi- 
tively prevents sticking by its in- 
stant, piston-like movement of the 
plug downward at the start of each 
lubrication. Spring and line pres- 
sure return it to stem-sealed position. 

This is only one reason why 
you should buy and use low- 
priced HOMESTEAD LUBRICATED 
PLUG VALVES. 





FOR CATALOG AND COMPLETE DETAILS 
MAIL COUPON TODAY 


Trey Naa 


VALVE MANUFACTURING COMPANY 
‘Serving Since 1892”’ 


P. O. Box 13 
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USE 


HERE ARE ALL TWELVE 


. Extra long valve life assured by 


very close tolerance between 
sealing surfaces. 


. Straight line fluid flow—stream- 


lined ports — minimum resist- 
ance to flow— minimum pres- 
Sure drop. 


. Triple head seal—two lubricant 


rings and reinforced Teflon 
stem seal prevent leakage. 


. Easy turning—plug floated on 


Teflon washer and reinforced 
Teflon ring. 


. Leak-proof double ball and lub- 


ricant sealed check valve. No 
springs. No maintenance. 


. Full-threaded screw prevents 


Without obligation, send Reference Book 39—Section 5 
on HOMESTEAD LUBRICATED PLUG VALVES. 


NAME 


ae | ee 





COMPANY 


dirt being forced into lubricant 
system. 


. Quarter-turn fully opens or 


closes. 


. Reinforced Teflon stem seal— 


no cold flow—continuous, posi- 
tive seal. 


. Seating surfaces protected in 


both open and closed positions. 


. High pressure lubricant system 


provides full lubricant seal 
around ports. 


. Self-freeing plug prevents 


sticking. 


. Two lubricants handle most 


services. 





ADDRESS 





eee rem w we eww 





Coraopolis, Pa. | 





News aboit? 
COATINGS tor METALS 


Metallic Organic Decorative Protective 


MNT 


Finding the right linings for drums 





Plastisol permits 
spraying of 
sheet-like coatings 


A plastisol developed especially for 
spraying, Unichrome Coating 5300 ap- 
plies easily to the exterior of tanks and 
ducts, and as a lining for equipment. 
It produces protective films up to 20 
mils thick with one coat. Multiple coats 
can therefore provide thickness equiv- 
alent to plastic and rubber sheet ma- 
terials generally used for protection. 
Plastisol does a superior job since 
there are no seams or joints. 


Coating 5300 bakes at 350° to 365°F, 
won’t chip, and withstands a wide 
range of corrosive materials. A num- 
ber of firms are available that can ap- 
ply Coating 5300 for any plant without 
the required baking facilities. 


Bulletin VP-1 gives more data on 
Unichrome Plastisols. 





Neoprene for heavy-build 
maintenance coatings 


Several new Ucilon* Coating Systems 
give chemical engineers unusually ef- 
fective weapons against corrosion. 
These systems are based on neoprene 
coatings for air dry or force dry appli- 
cation. Chief physical characteristic of 
these systems is the substantial build- 
up of coating to resist severe service 
conditions. 


In all, 20 chemical resisting Ucilon 
Coating Systems are now available. 
Send for Bulletin MC-9 for details. 

*Trade Mark 


UNITED CHROMIUM DIVISION 


METAL & THERMIT CORPORATION 


100 East 42nd Street, New York 17, N.Y. 
Waterbury 20,Conn. © Detroit 20, Mich. 
East Chicago,ind. © £1 Segundo, Calif. 

In Canada: 
United Chromium Limited, Toronto 1, Ont. 
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Four types of Unichrome Drum Linings 


prove satisfactory for most chemical resistance needs 


By such simple yet re- 
liable means as test 
cells, resistance of vari- 
ous drum lining formu- 
lations to any one speci- 
fic product is readily 
determined. Similarly, 
resistances of one par- 
ticular lining to a whole 
range of chemicals is 
just as easily gauged. 


THE AIMS 


United Chromium 

make such tests by the 

hundreds of cells. This 

effort is aimed at im- 

proving existing coat- 

ings for drum lining 

service; at sizing up the 

worth of newly developed coating 

materials; at helping processors 

find the one best lining for a par- 

ticular product to be packaged, 

shipped or stored in drums. 
Coatings meeting chemical re- 

sistance requirements are double- 

checked for impact resistance, 

adhesion, film continuity and 

thickness, distensibility, and flexi- 

bility. 


THE FINDINGS 


This work has produced reliable 
and valuable information. With 
just four basic coating types, a tre- 
mendous variety of products and 
chemicals can be handled in metal 


containers. These four include a 
Unichrome vinyl, phenolic, epoxy 
and plastisol series of drum lin- 
ings. 

Results in service bear out test 
cell findings. Unichrome Drum 
Linings are being specified for 
such products as acids, alkalies, 
salts, alcohols, wetting agents and 
detergents, and many, many 
others. Drum corrosion and prod- 
uct contamination have been 
avoided. Shipping costs have been 
cut. 

For important application data 
and typical usages of these Uni- 
chrome Drum Linings, send for 
Bulletin DL-2. 
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ELECTROMECHANICAL (TYPE EM) 


For large industrial loads and for applications requiring 
zero wave form distortion or high efficiency. 








MOTORS LIGHTING 


s wy X ez 4 4 ay ee AUTOMATIC VOLTAGE REGULATORS 
‘tag. | = TYPE EM 


Get When you use heat, light, sound, power or electronic gear, 
you need to control voltage to closer limits than it is 
available commercially. 

p In thousands of installations the STABILINE Auto- 
Distortion ont matic Voltage Regulator type EM has proved itself a 
rugged ‘“‘work horse” and an accurate means of maintain- 
ing root mean square voltage — the rating for which all 
electrical equipment is designed. Its zero wave form dis- 
tortion makes it a “must” for many types of electronic 
equipment. Its efficiency is comparable to fixed-ratio 
transformers. 


STABILINES type EM are available in 115, 230 and 
460 ratings for single and three phase duty in capacities 
up to 100 KVA with correction speeds from .075 to .32 
seconds per volt. Send for bulletin for full details. 


See Superior Electric's Mobile Display when it is in your area. 


THE SUPERIOR ELECTRIC COMPANY 
1411 Reynolds Avenue, Bristol, Conn. 


Please send my copy of the STABILINE Bulletin. 


SUPERIOR 
ELECTRIC 


COMPANY 


SALES OFFICES: The Superior Bectric Compeny 
Lae N. ce Avenve 6716 Lourel Drive, Baltimore 7, Md. 
jollywood 27, Califomis | 250 Park A Rooms $02, 503, 504 
P.O. Box 946, 2881 El Camino Real | New York 17, New Company Name 
453-A Eoliton Ave, W m oe Tor Peolic Sa 
we., West, 
2, Ontarie, Canada | Medina, Obie Company Address 
P. °. Box pers 721 So, Bovlevard | 4515 Prentice St, Rm. 201 
Pork, Minois Dallas 6, Texas 


Bury! R. Hill Co. Fred H. Height Co. 
19481 James Couzens H'w'y 3212 wr, 
Detroit 35, Mich. Seattle 2, 
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You can see why 


SARAN LINED PIPE 


KEEPS SHUTDOWNS TO A MINIMUM 


It’s made of corrosion-resistant saran pipe swaged into strong, rigid, nonbursting 
steel. And every piece is spark tested before you buy! 


Unscheduled shutdowns are a thing of the past when you 
use saran lined pipe, fittings and valves to convey corro- 
sive liquids. This modern, trouble-free piping is corrosion 
resistant . . . forms tight, snug, leakproof joints . . . won’t 
burst under working pressures up to 150 psi. And every 
single piece of saran lined pipe is carefully spark tested 
by hand to be sure that there are no pinpoint holidays or 
cracks in its lining. Cast steel lined fittings are available 
for higher pressures. 

Installation costs are surprisingly low with saran lined 
pipes, fittings and valves, too. They can be cut and 





SOME OF THE MANY 
INSTALLATIONS USING 


SARAN LINED 


STEEL PIPE 


Saran Lined Pipe is Manufactured by 
The Dow Chemical Company 
Midland, Michigan 











A large Southeastern paper mill uses saran 
lined pipe to handle corrosive alum solution. It 
has proved to be an exceptionally satisfactory 
answer to eliminating unscheduled shutdowns. 


threaded in the field with standard pipe-fitter’s tools. Their 
rigidity means few supporting members are needed. 


If you want to convey acids, alkalies, or other corrosive 
liquids at low over-all cost, be sure to investigate saran 
lined pipe. Contact the Saran Lined Pipe Company, 
2415 Burdette Avenue, Ferndale 20, Michigan, Depart- 
ment SP528A-2. 

RELATED SARAN PRODUCTS 
Tank lining ¢ Saran rubber molding stock « Saran 
tubing and fittings e Saran pipe and fittings. 


This installation of a large Midwest company 
has conveyed highly corrosive hydrochloric acid 
for over seven years. The joints have remained 
as tight and leakproof as new. 


you can depend on DOW PLASTICS 
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CHART 1 


Usual precipitator 
operation. 


PRECIPITATOR VOLTAGE 


ARC-OVER VOLTAGE VARIES 
TOO HIGH—MUST BE 


WITH GAS CONDITIONS 
LOWERED BY OPERATOR 


\ 
Ld hs 
ian Mag AYU 


PRECIPITATOR OPERATING VOLTAGE TOO 
LOW— MUST BE RAISED BY OPERATOR. 














REDUCED EFFICIENCY INDICATED BY WIDE GAP BETWEEN 
PRECIPITATOR VOLTAGE AND ARC-OVER VOLTAGE OF GAS 
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CHART 2 


Precipitator operation 
with Koppers Auto- 
matic Power Control. 


ARC-OVER VOLTAGE VARIES 
WITH GAS CONDITIONS 








KOPPERS AUTOMATIC POWER CONTROL 
ADJUSTS PRECIPITATOR VOLTAGE TO MOST 
EFFICIENT OPERATING LEVEL AUTOMATICALLY 
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New Koppers Power Control automatically insures 
maximum Electrostatic Precipitator efficiency 


efficiency voltage without frequent “trip-outs.” 


Now Koppers enables you to get peak gas cleaning 


efficiency from your electrostatic precipitator at a What is more, the new Koppers Automatic Pow- 


minimum of operating maintenance—with the new 
Koppers Automatic Power Control. 


This compact, cabinet unit utilizes electronic 
controls to automatically maintain the proper vol- 
tage to best ionize the gas. As gas conditions vary 
—an occurrence even under the most constant in- 
dustrial operations—it automatically adjusts the 
voltages to the most efficient level for solids re- 
moval. This reduces wasteful “sparkover” and en- 
ables the precipitator to operate continually at peak 


7 
KOPPERS 


er Control eliminates the need for constant person- 
al attendance. Completely self-contained, easy to 
install, it quickly repays initial cost with savings in 
man-hours and operating efficiency. 

The new Koppers Automatic Power Control is 
another engineering advance in a series that has 
won industry-wide confidence for Koppers Electro- 
static Precipitators. Keep Koppers’ ability to serve 
you in mind. For information or assistance in solv- 
ing your gas cleaning problem, send this coupon. 


ELECTROSTATIC PRECIPITATORS----- 


W 


METAL PRODUCTS DIVISION e KOPPERS COM- 
PANY, INC. © BALTIMORE 3, MD. This Koppers 
Division also supplies industry with Fast’s Couplings, 
American Hammered Industrial Piston and Sealing 
Rings, Aeromaster Fans, Gas Apparatus, 


Engineered Products Sold with Service 
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KOPPERS COMPANY, INC., Electrostatic Precipitator Dept.,3 1 1Scott St., Baltimore 3, Md. 


oe . . . * * . 
|| I am interested in how the new Koppers Electrostatic Precipitator Automatic 
Power Control can help me to more efficiency and greater savings in gas cleaning. 


(] Iam interested in an analysis and recommendations for my operation. I under- 
stand I am under no obligation. 


NE EERE oR AE pte A eR PR EPS ee Te ea 





Address 





AY,.Y Te) R ATO R One of a series of basic 
CONTROL 


GEORGE E. HOWARD, Manager 

Application Engineering Dept. 
“The success of the Taylor approach to 
evaporator control is due to our engineers’ 
knowledge of how an evaporator works and 
the problems involved. This experience has 
been gained through years of working with 
widely diversified industries. Data sheets 
on this and other evaporator problems are 
available on request.” 


PROBLEM 


To operate the evaporator to pro- 
duce a uniform product of the op- 
timum concentration at the lowest 
possible cost. And with a minimum 
of operator attention and mainte- 
nance. 


SOLUTION 


(see diagram) On body * 1 the FUL- 
SCOPE* Pressure Controller (PC-1) 
insures stable pressure conditions 
in the body, despite steam supply 
variations, fouling of tubes or chang- 
es in product rate. It also provides a 
record for correlation with solution 
temperature. 


The TRANSAIRE* Transmitter (TT- 
1) senses boiling temperature as 
a measure of concentration, since 
pressure is maintained precisely. 
SPEED-ACT* in the measuring cir- 
cuit insures practically instantane- 
ous response. 

_TheTemperatureController (TC-1) 
records and controls boiling tem- 
perature and regulates discharge 
rate to maintain precisely the de- 


sired concentration. *TradeMark 


instrumentation recommendations 


for the unit operations 








ian 


Ist 
Effect 








Condenser 





2nd 
Effect 























Product 



































The Level Controllers (LLC-1 and 
2) maintain flow of the solution 
through the evaporator in proper 
relation to the discharge rate. They 
insure optimum use of the heating 
surface and considerably reduce 
tube fouling. 


Piping costs and maintenance can 
be minimized by using Differential 
Pressure Transmitters (LLT-1 and 
2) close coupled at the point of 
measurement. Yet the receiving 
level controllers can be located at a 
convenient centralized spot. Where 
purges are necessary, the double 
process connections on the DP 
Transmitter permit the meter body 
as well as the lines to be purged. 


The Pressure Controller (PC-2) 
measures and controls absolute 
pressure (corrected for barometric 
pressure) in the final effect by reg- 
ulating flow of cooling water to the 
condenser. This assures stable op- 
eration, despite variations in cool- 
ing water pressure or temperature 
or fouling of tubes in the 2nd effect. 
In cases where cooling water sup- 
ply is limited, it conserves condenser 
water requirements by maintaining 
the minimum quantity necessary 
for best operating conditions. 


Evaporator rate may be changed 
easily with a minimum of upset to 
concentration control, simply by 
adjusting the control point of PC-2. 


SUMMARY OF BENEFITS 


A control system such as this will 
pay for itself in a short time by:— 


1. Prolonging the period between 
clean-ups. 


2. Insuring steady output of uni- 
form product, even with erratic sup- 
ply. 

3. Maintaining steady steam de- 
mand. 


4. Cutting operator attention time 
to routine observation, thus re- 
leasing trained personnel for more 
productive duties. 


Send for Data Sheet #10 covering the 
recommended instrumentation for 
multiple effect evaporators in great- 
er detail. And remember, whatever 
your problem in instrumentation, 
Taylor Field Engineers are ready, 
willing and able to serve you. Taylor 
Instrument Companies, Rochester, 
N. Y., and Toronto, Canada. 


Taylor Lustrument) MEAN ACCURACY FIRST 
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SIX DAYS OF 








DOWNTIME SAVED 


Refinery tower cleaned chemically by Dowell in only eight hours... 
a six-day saving over mechanical methods! 


A refinery operator had to shut down his H,S stripper bubble 
cap tower every two months to remove an oily carbonate 
scale. Each shutdown took seven days, because of the 
mechanical cleaning methods used, and even then the tower 
was not thoroughly cleaned. 

Dowell engineers were asked to tackle the problem. They 
cleaned the tower in just eight hours, using chemical solvents. 
Visual inspection showed the tower to be free of scale with 
all loose deposits washed from the caps and trays. The 
operator of this refinery was so impressed that he adopted a 
regular schedule of Dowell chemical cleaning. 


Dowell chemical cleaning methods are designed to reduce 
costly downtime, because solvents are introduced through 
regular connections, keeping dismantling at a minimum. 
Liquid solvents can go wherever gases or condensates flow 
—to clean angles, bends and other irregular surfaces inacces- 
sible to mechanical methods. 

You can help to maintain maximum operating efficiency in 
your plant by arranging for a regular program of Dowell 
chemical cleaning. For full information, call your nearest 
Dowell office, or write Dowell Incorporated, Tulsa 1, 


Oklahoma, Department K-33. 


chemical cleaning service for industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 





Heat Exchangers Open in 5 Seconds 





with new p-Ic Lever-Loc k Door ¥ 


Substantial savings seen for processors of high-fouling liquids 


and others who must clean and inspect heat exchangers regularly. 


CLOSED, the Lever-Lock looks like this. A single 
1/6th turn of the lever draws back the lock bars. 


Anyone who has had to open a heat exchanger knows 
how time-consuming and costly it can be. Dozens of bolts 
must be loosened. Specialized labor is often required. 
Now these problems can be things of the past. pk’s 
Lever-Lock Door, available on pe heat exchangers, pro- 
vides five-second access to the unit—and a new approach 
to exchanger design. The door “unlocks” with a 60° 
manual turn of a lever. In horizontal position the door 
then swings open easily. In vertical position, it is lifted 
by means of a pneumatic cylinder. Either way, it seats 
itself automatically on a long-life, self-sealing gasket. 
Other features allow Lever-Lock to be used in a wide 
range of applications: 


@ Available in all alloys 

®@ Pressure range from full vacuum to 300 psi 

@ Temperatures to 400°F. (Special alloys for sub- 
zero applications) 

@ Mechanical lock available to prevent opening 
vessel when pressurized 

@ No maintenance other than simple lubrication 

@ Available in diameters from 16” through 36” 


Lever-Lock doors have been used successfully not only 
on pk heat exchangers, but on pk autoclaves and steri- 
lizers in the chemical, textile, food processing, and rub- 
ber manufacturing industries as well. For all of them, 
and wherever exchangers carry high-fouling liquids or 
require frequent entry for cleaning and inspection, 
Lever-Lock doors pay for themselves through savings 
in time. Heat transfer can be more efficient, too, since 
you can afford to remove gunk more frequently. 

But this is only part of the story. If you see the Lever- 
Lock as the answer to a perplexing problem in your 
plant, why not write for all the facts, today? 


The Patterson-Kelley Co., Inc., 210 Lackawanna Avenue, 
East Stroudsburg, Pa., and principal cities 


*Pat. Pending 





OPENED manually with an easy pull, the tubes 
and tube sheet are easily accessible. 


1. This autoclave is in verti- 
cal position with its Lever- 
Lock Door equipped with a 
pneumatic cylinder. 


a 
To open, operator merely 
gives lever a 1/6th turn 
that releases lock bars. 


3. Door is lifted in 5 see- 
onds—automatically! An 
hour or more of work is 
saved. 


Ai LEVER-LOt 
ak peng hen ~ >. 
Write for new pc Bulletin 


No. 2030 for full details. — 


PATTERSON-KELLEY 


@ 2575 


Offices: 101 Pork Avenue, New York 17 ° Railway Exchange Building, Chicago 4 * 1700 Walnut Street, Philadelphia 3 * 96-A Huntington Avenue, Boston 16 and other principal cities 
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Photo Courtesy Westvaco Chlor-Alkali Div., 
Food Machinery and Chemical Corp. 





TUBE LIFE TREPLED....wift E145 








IN CONTINUOUS PRODUCTION OF 
CARBON BISULFIDE AT WESTVACO 


Tubes in Selas Gradiation reactor heaters, with Zone Control, have ex- 
ceeded life expectations by three times at the modern Westvaco plant in So. 
Charleston, W. Va., which produces carbon bisulfide from methane sulfur. 


The precise Zone Control of Selas Gradiation heaters is achieved by 
manifolding fuel gas in such a manner that the flow to each horizontal 
row of burners can be adjusted to the necessary level to maintain a pre- 
determined tube wall temperature. Tube wall temperature remains constant 
over the entire radiant coil length and the fluid temperature is brought 
up to the precise degree of heat required in each zone. Results are: 


e Prolonged tube life . . . uniform heat along and around tubes. . . mini- 
mizes corrosion rate because of lower maximum tube wall temperatures. 


e Flexibility in determining and meeting shape of heating curve. 


e Multiple coils can be installed with absolute temperature control in a 
single radiant chamber. (Westvaco installation has four coils.) 


Bulletin, “Gradiation Heating for Petroleum and Chemical Processing” 
shows the use of Zone Control in numerous continuous processing appli- 
cations. Send for your copy today. 





iIDELPHIA 34, PENNSYLVANIA 
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h Industrial Safety: 


Did you get your copy of AO’s NEW Brochure on the “1956” Line 
of Ultrascopic Safety Glasses? Be sure to get it... 


these evolutionary products will make your protection job easier. 


Write to: Always insist on the 


4)t Trademark on 
erican tical Lenses and Frames 
SAFETY PRODUCTS DIVISION 
TT.M. Reg. by American Optical Company SOUTHBRIDGE, MASSACHUSETTS ¢ BRANCHES IN PRINCIPAL CITIES 
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A MULTI-LAYER PRESSURE VESSEI 
is built up from concentric layers 
of relatively thin steel plate pro- 
gressively wrapped, tightened and 
welded together around an inner, 
pressure - tight cylinder. Inner 
layer is made like any solid wall 
vessel. This highly efficient, pat- 
ented construction makes possi- 
ble economies—with safety and 
flexibility of design —in heavy- 
wall vessels intended for use at 
extremely high pressures. United 
States Steel helped the manufac- 
turer develop a special steel for 
these Multi-layer vessels. 


saves money on heavy-wall, high-pressure vessels 


With its ingenious Multi-layer pres- 
sure vessels, A. O. Smith Corpora- 
tion opens up almost unlimited 
possibilities to the design engineer 
for commercial-size vessels for un- 
usually high pressures—from 7500 to 
30,000 psi. Instead of using hard-to- 
fabricate, heavy-gauge plates, A. O. 
Smith builds up the thick walls of 
these vessels with multiple layers of 
thin steel. As a result, welding condi- 
tions are improved and stress relief 
is not needed. Consequently, Multi- 
layer fabrication of heavy wall cylin- 
inders is more economical. 


USS METALLURGICAL SERVICE 
HELPED SOLVE THE PROBLEM 


When A. O. Smith engineers first 
conceived Multi-layer construction, 
process pressures were within limita- 
tions of standard A.S.T.M. steel 
strengths. However, as pressure de- 
mands increased, A. O. Smith needed 
a new and very special steel. And 
that is where United States Steel 
came to their aid. We helped them 
develop a high-tensile, high-yield 
strength, low-alloy plate steel with 
a minimum ultimate strength of 


105,000 psi., a minimum yield 
strength of 70,000 psi., and good 
weldability. 


HELP FOR YOU 


When you have any sort of steel 
problem, let USS metallurgists help 
you with it—whether you need a 
special steel or just want to be sure 
you have the very best of the stand- 
ard AISI analyses for your job. 
Phone our nearest district sales office. 
Or write United States Steel, Room 
4987, 525 William Penn Place, Pitts- 
burgh 30, Pennsylvania. 


See The United States Steel Hour. It’s a full-hour TV program presented every 
other week by United States Steel. Consult your local newspaper for time and station. 


UNITED STATES STEEL CORPORATION, PITTSBURGH »* COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. * UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


Carilloy 


ELECTRIC FURNACE OR OPEN HEARTH 


U N iI 


7 &° Oo 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


STAT? §$ 


Steels 


COMPLETE PRODUCTION FACILITIES IN CHICAGO OR PITTSBURGH 
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Nba cage? Me 


Only Chapman Tilting Disc 
Check Valves give you 


GHAPMATt 





Fast, quiet operation means 
low cost operation for check 
valves. That’s exactly what the 

Chapman Tilting Disc Check Valve is 

designed to do. It won’t flutter or slam and damage 

the piping joints or the valve itself. The unique drop-tight 
closure action eliminates scraping and wear of the disc and seat. 


Rugged construction and low wear of the Chapman Tilting Disc 
Check Valves mean long life under severe operating conditions. 





Absence of vibration plus low head loss keep maintenance of 
the entire piping system at a minimum. 








Whether for replacement or for new piping systems, be sure to 


specify Chapman Tilting Disc Check Valves. They’re available 
P y P & sc C y This specially designed “‘airfoil’’ disc bal- 

ances perfectly in open position. The fluid 

holds the disc tightly against its stops with- 

out flutter. The body of the valve is larger ~ 
around the disc, so the net valve area is at 

least as much as the pipe area to assure low 

flow resistance. 


in iron and steel for handling fluids or gases under a wide 
range of pressures. For full data on the complete line, write 
today. Ask for Catalog 30-A. 


When the flow is reversed, pressure against 
the upper part of the disc cushions it as it 
closes. Then the disc drops easily 
tightly to its beveled seat after the valve has 
swung closed. Seating is fast and quiet with 
minimum head loss in all but unusual piping 
arrangements. 
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A National Research Freeze Dry installation used to dry blood 
plasma. Ninety per cent of all penicillin drying capacity in World 
War Il and all additional U. S. A. blood plasma processing plants 
installed for the Korean Crisis were supplied by NRC. 


A New Line of Freeze Dry Units with 


New Efficiency...Ease of Operation 


ee : ee cee 
MODEL 3505 is a laboratory size unit that MODEL 3501, with a capacity of MODEL 3506 is an ideal supplement to a 
eliminates the need for night-shift operators. 1850 milliliters of water, is used for large scale freeze dry plant. It automatically 
It runs unattended because there is no cold limited volume production ... or as a records time-temperature curves for deter- 
trap requiring replenishment with dry ice. pilot plant to determine optimum dry- mination of optimum drying cycle. A cam cut 
Self-contained, rugged, and compact, it can ing cycles. Unusually easy to operate, from the appropriate curve controls the pro- 
be stored out of the way when not in use. Set- it is a complete unit and like the 3505 duction equipment to reproduce exactly the 
up is easy; just plug into 115 volt A.C. circuit. does not require water connections. optimum cycle. Equipped for automatic op- 
eration, it can also be used — unattended — 
for limited scale production. 


a EE Se SRE SAI ee ER RY SIS SS SS, A SENS I Sy ET SES AN EN SNEED STE 


NARESCO EQUIPMENT CORPORATION 

Subsidiary of NATIONAL RESEARCH CORPORATION 

Dept. 511, Charlemont St., Newton Highlands 61, Mass. 
SALES OFFICES: Please send me Data Sheets on 


< Model 3505 0) Model 3501 0 Model 3506 0 
Besten, Chicago, Cleveland, N Ss ¢ ‘@) ti UJ 
“ eee Aad tke Sol A i E Please have representative call 1 
Palo Alto, Philadelphia; EQUIPMENT 


in Canada: Toronto, Arnprior c 
OMPENY ccccccecccccccesccccececcccccccccsccccccccesececccecosese 
CORPORATION 


BBB Gi. cctcbcccccecésecdecdedsdeecesteescéesevéces CdS eeccccoee 
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Our Industrial Location 
Service is prepared to give 
you facts—professionally 
analyzed for your particular 
benefit —covering New York 
sites, raw materials, trans- 
portation, labor and power. 
Our booklet — ‘‘Industrial 
Location Services’—ex- 
plains what we do and how 
you can use our knowledge. 
For your free copy write: 
New York State Depart- 
ment of Commerce, Albany 
7, New York. 


NEW YORK 
STATE 


Averell Harriman 
Governor 


Edward T. Dickinson 


Commissioner of Commerce 








- 
s 
ex 





AMERICA’S MOST PRODUCTIVE 
RESEARCH TEAM 


eee ready to work for you in 


NEW YORK STATE 


30,000 people work in the industrial research laboratories of 
New York State—the greatest “‘team’’ of scientists, 
engineers and technicians in the United States. 


400 commercial research organizations, as well as scores of 
colleges and universities, are working with industrial firms 
in the development of an amazing array of new products, 
new processes and new markets. . . new ways to utilize 
chemistry’s basic contributions to all industry. 


Research is only one of the many reasons why New York 
has more industries—and a greater variety of industries— 
operating at a profit than any other state. This is where 
forward-looking chemical companies are coming. Locate 
your plant where America’s most productive research team 
can work for you. 





SUCCESS BEGETS SUCCESS 
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Complete production facilities assure prompt 


Philadelphia Gear Works is proud to offer a new delivecs ..) eVen Witt kpecioleutintec tealaa 
line of packaged fluid agitators... plus complete — 

fluid agitation engineering service ... plus field service 

—right in your plant—covering every phase of your 

particular fluid agitation applications. Our engineers 

are prepared to specify agitation to best meet your 

process requirements. As you know, Phillie Gear 

reducers for agitator drives have been meeting the 

most exacting standards of major processors for 

many years. We have the answers to your agitation Phillie Gear manufactures every major component 
problems. Let us assume the responsibility for of the oars, ee ee ee eee 
every phase of your fluid agitator installations. 


See our new agitator drive in action at the 
CHEM SHOW Dec, 5-9, Philadelphia 
Convention Hall, BOOTH 33. /3 
SEND FOR ILLUSTRATED BULLETIN DESCRIBING le 
NEW PACKAGED AGITATOR DRIVES. ng 


Quality control, from design to assembly 
insures proper performance long service life 


PHILADELPHIA GEAR WORKS, INC. =.=... wc fee ou. Industrial Gears & Speed Rader 


ERIE AVE. & G ST., PHILADELPHIA 34, PA. a =~ “ai : ? LimiTorque Valve Controls 


NEW YORK « PITTSBURGH « CHICAGO « HOUSTON « LYNCHBURG, VA. s SS f j 
BALTIMORE + CLEVELAND Oe al ss shal . Established 1882 
Virgina Gear & Machine Corp. ¢ Lynchburg, Va.- 
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for buyers of 
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Sodium Sulfide 
Sodium Sulfhydrate 
Flake Caustic Soda 


































Especially good for repackaging 


(as in cleansers and other specialties) 
are these four sizes of Hooker flake 
caustic soda, all shown actual size. 
“Regular,” “fine,” and “crystal” 
sizes are nondusting. And with these 
flakes, you’re sure of actually getting 
the size you order. In a tightly-con- 
trolled flaking-screening operation, 
we make the flakes just thick enough 
to stand up well and stay the same 
size in transit. 





Powdered 


Crystal 


Regular flake is shipped in 100-Ib. 
and 400-lb. steel drums; the other 
sizes in 450-lb. steel drums. The larg- 
er drums come in two styles: 14-inch 





1905— Half a Century of Chemicals 





CHEMICALS 





opening (extra large for easy empty- 
ing), or full open head (at slight 
extra cost). 

For data sheet, check the coupon. 
For test samples, just write and tell 
us the sizes you’d like. 


A tanner could tell you what can 
happen when sodium sulfide picks 
up iron. 

When this happens in a tannery, 
the leather is likely to develop blue 
blotches. 

The five steps we take to help tan- 
ners avoid this situation hold mean- 
ing for you, if you process with so- 
dium sulfide. 

1. We use only our own caustic soda 
in making sulfide. This gives us 
close control of its composition. 


2. We never re-use a sulfide drum. 
You receive every shipment in 
brand new containers. 


3.Every drum is lacquer-lined to 
prevent iron contamination. 


4. Six sturdy lugs hold the drum lid 
tight during handling and storage. 
They’re handy for re-sealing the 
drum, too. 


5. We individually lacquer the lid 
of every drum, to make an airtight 
seal that keeps the product at 
full strength. 


The clean, strong flakes dissolve 
right into process, even without stir- 
ring. No waiting; no decanting. 

You’ve probably gathered by now 
that sodium sulfide, at Hooker, is a 
specialty of the house. You’re right. 
And that’s a good reason why you 
stand to get maximum satisfaction 
with ours. 





From the Salt of the Earth—1955 
HOOKER ELECTROCHEMICAL COMPANY 


§ FORTY-SEVENTH STREET, NIAGARA FALLS, N. Y. 
5-1780 NIAGARA FALLS - TACOMA « MONTAGUE, MICH. - NEW YORK - CHICAGO - LOS ANGELES 


The flake form is shipped in 90-Ib. 
and 350-lb. drums. Solid form comes 
in 625-lb. drums. Why not order a 
trial quantity? 


Better pH control 

What we said about sulfides also goes 
for Hooker sodium sulfhydrate, with 
this important difference: 

Some processors are switching to 
our sulfhydrate, as a replacement for 
sodium sulfide. Why? 

When sulfhydrate goes into solu- 
tion, it forms less caustic soda than 
does sodium sulfide. Only half as 
much, in fact. So these processors are 
able to get more sulfidity, with less 
alkalinity, by using sulfhydrate. 
Maybe there’s an idea here for your 
processing operations, if high pH is 
a problem in sulfide solutions. 

Hooker sodium sulfhydrate dis- 
solves rapidly, even in cold water. . 
There’s virtually no sedimentation 
even after long standing. You can 
get it in 90-lb. and 350-lb. drums. For 
more details, check the coupon. 


For Technical Data Sheets 


on Hooker chemicals mentioned 
on this page, check here: 


(C0 Sodium Sulfide 
CL] Sodium Sulfhydrate 
(1 Caustic Soda 


- 
| 

l 

| 

| 

| 

| 

| 

| 

| 

| How up-to-date is your caustic 
| data file? If you’re a user of liquid 
| caustic soda, here’s some recent 
; material to help you buy better: 
| (© Caustic Soda Buyer’s Guide. 
| Pocket-size booklet lists ad- 
| vantages of 73% and 50% 
| caustic concentrations; com- 
I parative costs; includes nomo- 
graph for figuring savings 
| 

| 

I 


Clip and mail today with your 
name, title, company address. 


as ce cs ce cs cee cee es ce ces ee SS ne Ge ce SS SS ee ce ee ee oe 


November 1955—CuHeEemicaL ENGINEERING 














Frank R. Hommowun, Sales Manager of Worthington’s Steam-Jet Ejector Section, tells... 


how to pull a vacuum for pennies 


Wherever there’s a steam source, there’s no cheaper 
way to obtain process vacuum than with a standard 
Worthington steam-jet ejector. 

Here’s how you save: 

Low initial cost—Consists of only a few simple parts 
—no driver required. 

Low installation cost— No foundation required—may 
be completely supported by associated equipment. 


Low maintenance costs—No moving parts to wear 
or misalign. 


WORTHI 


— 
Nees 


— 


Easy operation—No control required—just turn on 
and off. 


Easy selection —For single and two-stage ejectors, 
that’s taken care of by our new 60-page “Steam-Jet 
Ejector Application Handbook.” Ask for bulletin 
W-205-E21 on your company letterhead. And if yours 
is a special application calling for the 3-, 4-, or 5-stage 
ejectors or special materials--any machineable metal, 
porcelain, impervious graphite—we can take care of 
that, too. Write Worthington Corporation, Steam 
Power Division, Section S.5.4, Harrison, N. J. S.5.4 


NGTON 


— (M5. ww SC 
DLL BERS 


Steam-Jet Ejectors e Gas Compressors Chemical Pumps Industrial Mixers Refrigeration 
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New, radio-active, automatic fire guard! 


C-O-TWO PRE-DETECTOR SYSTEM 



































hire 


Each pre-detector head protects up to 3,600 square feet of area... harmless radio-active element utilizing ionization chamber 
principle quickly detects all forms of fire...requires only simple two-wire circuit and insignificant wall space for controls. 


This completely new and positive means of spotting fire 
is just what you’ve always needed and wanted . . . detects 
in the earliest stage, invisible combustion gases, visible 
smoke, slow smoldering, as well as open flame. The 
C-O-TWO Pre-Detector System is simple to install, 
extremely economical to maintain and doesn’t depend 
on thick smoke or heat for actuation. 

As many pre-detector heads as necessary can be con- 
nected together in a single circuit and up to 16 separate 
circuits or spaces handled by one system. With a single 
circuit the pre-detector heads are connected directly to 
the fire indicating cabinet, while with multiple circuits the 
pre-detector heads are first connected to one or more space 
indicating cabinets capable of visually showing by number 
the exact locationof the fire. Relays perform such functions 


ae PYREN 
Tene 


E-,—- C-O-TWO 


NEWARK 1 + NEW JERSEY 


as sounding alarms, closing fire doors, shutting down 
ventilation and releasing fire extinguishing systems. 

The C-O-TWO Pre-De‘tector System has been subjected 
to extensive testing and carries Underwriters’ Labora- 
tories, Inc. listing, as well as Factory Mutual Laboratories 
approval. Proven pilot installations have been made in 
such diversified properties as a television station, an 
electric power company network analyzer room, a rail- 
road signal tower, an airline flight training equipment 
room and the offices of an insurance company. 

Don’t take unnecessary chances any longer... the 
extensive fire protection experience of PYRENE— 
C-O-TWO over the years is at your disposal without 
obligation. Get complete facts about this new C-O-TWO 
Pre-Detector System today! 








Sales and Service in the Principal Cities of United States and Canada 
COMPLETE FIRE PROTECTION 
portable fire extinguishers ... built-in fire detecting and fire extinguishing systems 


CARBON DIOXIDE + DRY CHEMICAL * VAPORIZING LIQUID *© SODA-ACID + WATER CHEMICAL FOAM * AIR FOAM 
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Material: Activator solution—water 
with 5% ferro-sulphate. 

: Problem: Short service life of turbine 
pumps; sometimes only two weeks. 


Solution: First Moyno ran 6 months 
without o breakdown. Using relief 
valves, pressure is kept at constant 


of this exceptional service. = 


120 p.s.i. Now using 7 Moynos because. 


Material: Anti-scale boiler treatment. 


(Alcohols, oils, anti-foam agents, | 


sludge conditioners.) 


Problem: Frequent pump breakdowns 
cauged by back pressure of spray 


nozzles; and abrasion. 
Solution: Moyno pumps cut pumping 


time from 20 minutes to 3, reduced 


__down-time; increased production 200%! 


Problem: Rotary pumps wore ie 

lost capacity, and did not have a 

suction. 

Solution: Moyno pumps cut acter 
nance and repairs to minimum—had . 


ample suction for drawing caustic 
through the cloth. 





Material: 40° copperas crystals in 
20% sulphuric acid. 

Problem: Low production of dia- 
phragm pump. 

Solution: Moyno pump handles an in- 
creased percentage of solids, which 
in turn increases production. 


Material: Calcium carbonate slurry. 


Problem: Continuous failures of cen- 
trifugal pumps. 


Solution: Moyno pump still giving per- 
fect service after 1% years. Service is 
practically continuous—with pump in 
operation 24 hours per day. 


Material: Size—containing china clay 
and latex. 


Problem: Centrifugals unable to handle 
viscosity—causing frequent trouble. 


Solution: Moyno pump has been on 
duty for a year. Pump trouble com- 
pletely eliminated; no repairs required. 














Six Chemicals-Handling Problems... 
Solved by the MOYNO PUMP! 


Looking for a pump with a fast-growing reputa- 
tion for solving tough pumping problems? Then 
take a look at the simple, versatile Moyno! 

Briefly described above are a few of the many 
successful case histories proving how Moynos 
handle jobs where other pumps fail. Why is the 
Moyno a “problem-solving”? pump? For one 
thing, because it differs completely from con- 
ventional pumps... rotary, centrifugal or pis- 
ton. Just one rugged moving part—a rotor turn- 
ing within a stator—does the job. 

The list of chemicals handled by Moynos gets 
longer every day. If you have a pumping prob- 
lem, such as handling abrasive slurries, mild acids, 
caustics— watery, viscous or even semi-solid— 
find out if the Moyno can help you! Use the cou- 

pon below for prompt, complete Raeaay 
information. Come and see us 
in Booth 32, at Chemical 
Industries Show, Phila- 
delphia, Dec. 5-9. 


Features of the MOYNO that may 
solve YOUR pumping problem 


Positive Displacement—Moynos are available to 

pull up to 29” vacuum while discharging under pressure. 

Big Moynos deliver up to 250 g.p.m. at pressures to 

600 p.s.i. 

Gentle—No churning; won't break up semi-solids; won't 

aerate liquids. 

Reversible—The Moyno pumps with equal efficiency 

in either direction. 

Versatile—handles liquids, abrasive slurries, pastes— 

even potato salad! Rotor and stator are available in 
stainless steel, other alloys 
or plastic to meet a wide 
variety of applications. 


Trouble-Free— 
self-priming; won't 
cavitate or vapor- 
lock. Just one 
moving part—no 
‘valves to stick, no pistons to gum up. 


Built for tough service. Easy to maintain. Robbins & Myers, Inc. 


Pump Division, Springfield 99, Ohio 


Gentlemen: Please mail free copy of Bulletin 30-B con- 
taining details on construction and operation of Moyno 
Pumps: 


ROBBINS « MYERS - INC. 


SPRINGFIELD 99, OHIO © BRANTFORD, ONTARIO 


o 2 F = @ 


Fractional & Integral H.P. Electric Electric & Hand Moyno Propellair Industrial 
Motors & Generators Fans Hoists & Cranes Pumps Ventilating Equipment 


Name Te ees <2 ae 
Company 


Address___ 
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SHurrevant- 
MICRONIZER 


Reduces Solids to Micron Sizes 









The new Sturtevant Micronizer grinding 
machine is a fluid jet grinder especially de- 
signed to reduce solid materials to particle 
sizes in the micron ranges. 

Sturtevant Micronizers are used for simul- 
taneous dry grinding and classification of 
solids. The variety of materials that can be 
processed is large and includes both metallic 
and non-metallic minerals and ores, metals, 
pigments, insecticides, fungicides, pharma- 
ceuticals, plastics, dyes and numerous other 
organic and inorganic products. Available in 
capacities from ¥2 to 3000 pounds per hour. 


EE 


Other Sturtevant Pulverizing Equipment for Rapid Reduction of Materials... 
Especially Applicable for Initial Grinding of Products for the Micronizer Mill 





mol CROTEES for snnnee, innate and BINS ROLE op oy ney ey ane fine = 
, 5 . 4 ne reduction of hard or soft substances. Heavy uction (10 to mes ard or soft materials 
ROTARY SINE CRUSHERS fos insermediate or light duty. Cam and Roller action. Special Very durable, small power. Operated in cigeed 





and fine reduction (down to %”). Open door 

accessibility. Soft or mnoderetiy heed nent crushers for Ferro-alloys. Several types, many circuit with Screen or Air Separator. Open door 

Efficient granulators. Excellent preliminary sizes. accessibility. Many sizes. No scrapers, plows, 
pushers, or shields. 


Crushers preceding Pulverizers. 





4 
——_— 


“Sinn 
‘haaae 





CRUSHING ROLLS tor granulation, coarse or SWING-SLEDGE MILLS for coarse and AIR SEPARATOR for separation of fines to 
fine, hard or soft materials. Automatic adjust- medium reduction (down to 20 mesh). Open 325 mesh and finer. Increases output from j 











ments. Crushing shocks balanced. For dry or door accessibility. Soft, moderately hard, tough 25% to 300%... lowers power costs by 50%. \ 
wet reduction. Sizes 8 x 5 to 38 x 20. The or fibrous substances. Built in several types and Capacities 4 to 50 tons per hour output. ; 
standard for abrasives. many sizes. ie 
*Registered trademark of the Sturtevant Mill Company 13 
7 


STURTEVANT MILL COMPANY 


1OOCLAYTON STREET, BOSTON 22, MASS. 


DESIGNERS & MANUFACTURERS OF DENS AND EXCAVATORS @ MIXERS © SCREENS e  PULVERIZERS @ ELEVATORS © AND COMPLETE FERTILIZER UNITS. 
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I-R VERTICAL PUMPS STAND UP 


under tough corrosive and abrasive conditions in 


ILL-SCALE RECOVERY SYSTEM 


Close-up view of pumping pit for Pittsburgh Steel’s mill scale recovery 
system, showing four 1-R Type APH vertical turbine pumps. 


Here in Pittsburgh Steel Corporation’s Allenport Plant, mill 
scale no longer pollutes the river. It is collected from the sluice 
system in a large settling tank—then scooped out and sintered 
to recover its valuable steel content for use in the blast fur- 
naces. 

Heart of the mill scale recovery system is the installation of quan : 
I-R vertical turbine pumps shown above. Two large units p- LINE TO RIVER =f! RETURN 
recirculate settled water into the sluicing system at 6,000 gpm “|B | Sunes” 
and 60 ft. head. The two smaller pumps, equipped with float vf | fe [3 ‘) — / 
control, discharge to another settling basin at 3,000 gpm and rol LR PARROTS SLUICE INLET B ‘ 
40 ft. head, to prevent flooding of the pump pit. oye i) | 
These Ingersoll-Rand pumps handle mill water containing 
tough abrasive scale particles. But, through extensive research 
by I-R chemical and metallurgical departments and field en- 
gineers, materials with the necessary corrosion-erosion re- 
sistance were developed and built into these pumps. 
Similar I-R vertical pumps are giving 

trouble-free service at many other steel 

mills in the area in a cooperative effort to 


reduce stream pollution. 
Yes—There’s no job too tough for an I-R ngersoll-Rand 


Mill scale settling tank with pump pit in foreground. 

















pump! 


Cameron Pump Division 
11 Broadway, New York 4, N. Y. 
10-128 


PUMPS ° CONDENSERS ° TURBO-BLOWERS COMPRESSORS AIR AND ELECTRIC TOOLS ROCK DRILLS 
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Get your answers from Nettco — 
manufacturer of the most complete 
line of agitating equipment in the 
country. 


FIND OUT how Nettco stand- 
ardized components can save you 
money — how this broad line of tank 
top, side entering, pipe line, and 
portable agitating equipment can be 


engineered economically and specifi- Nettco offers a new wide range of portable and 
: . permanently mounted mixers in capacities from Y% 

cally to meet your own agitation to 2 HP, in high speed (1800 RPM) or medium speed 
requirements. (420 RPM) ranges. Features include: highest effi- 
ciency — leak-proof housing — adaptability to sani- 

tary installations — motors in all standard speeds 


FIND OUT how the right agi- and open, totally enclosed, and explosion-proof 


4 construction. See the wide design flexibility of these 
tator — the right shaft speed — the versatile units at our Booth #52 at the Chemical 


right horsepower — the right stirrer show. 
—will pay you big dividends in 


power economies and process time ay - 3 
savings. (ey 
a 

eS 


CHECK with Nettco Engineers for 





experience-proven answers to your q 

agitation problems. New England _ 

Tank & Tower Co., 87 Tileston Street, eee an Gn bias Meek so 

Everett 49, Mass. T Drives, for greater application 
flexibility and greater shaft sta- 
bility on closed tank installations. 


See this new advance in agitator 
design at Booth #52. 


Here they are! New cast sup- 





See us at the Chom Show 
Booth Uo. 52. ETTCO 


ENGINEERED AGITATION 
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Here’s the pi/ot with 
the sense to save dollars 


LESLIE FLOATLESS LEVEL CONTROL Pilots sense changes in 
liquid level that will help you maintain peak output. 
You save maintenance dollars, too— forget trouble- 
some floats and cages (there aren’t any). 

With low resolution sensitivity (.1 of an inch change 
in level creates response), you are assured of smooth, 
throttling action and a closely held level. 

You’ll find Leslie Floatless Level Control Pilots in 
storage tank, boiler level and process vessel service — 
in fact, in any liquid level service where accuracy and 
dependability are important. 


There are Leslie Pressure Control and Temperature 
Pilots with the sense to save dollars in pressure and 
Leste Troe LA-2 temperature control stations, too. Your Leslie Engin- 
a eee eer, listed under “Valves or Regulators” in your classi- 


Level C 1 Pilot 
evel Control Pilo fied directory, will be glad to help you. 


Send for Bulletin 5303 on Leslie Control Pilots 


REGULATORS and CONTROLLERS 


LESLIE CO., 279 GRANT AVENUE, LYNDHURST, NEW JERSEY 


CONTROLLED QUALITY MEANS QUALITY CONTROLS 


CHEMICAL ENGINEERING—November 1955 465 





' es 


TOP PERFORMING Cooper-Bessemers 


for every heavy-duty power and compressor need 





TYPE LSV 
Atmospheric and Supercharged 


1440 to 5000 hp. 
Diesel and Gas-Diesel. . 1650 to 5000 hp. 


Atmospheric and Supercharged 
660 to 2500 hp. 


Diesel and Gas-Diesel.. 965 to 2500 hp. 


TYPE FVA 
Diesel — Atmospheric 
Diesel — Supercharged ...560 to 2200 hp. 


TYPE JS 
Atmospheric and Supercharged 
Gas 





TYPE GS 
Atmospheric and Supercharged 


320 to 1460 hp. 
Diesel and Gas Diesel ....300 to 1460 hp. 


12 or 16 cyl. 


6, 8, 12 or 16 cyl. 
310 to 835 hp. 


5, 6, 7 or 8 cyl. 


325 to 1815 hp. 
Diesel and Gas-Diesel....430 to 1815 hp. 


5, 6 or 8 cyl. 








@ Available in a range of sizes 
from 100 to 5000 hp., Cooper- 
Bessemer engines and com- 
pressors are ready to meet 
your exact requirements. 


The standard units shown here 
are typical of the many “top 
performers” now offered by 
Cooper-Bessemer. With “Tri 
Fuel” operation of most 4- 
cycle engines, and a new line 
of centrifugal compressors, 
Cooper-Bessemer continues 
to put into practice its policy 
of “Another Example of Effi- 
cient Power at Lower Cost’. 


Here, to list but a few, are plus 
values that make every Cooper- 
Bessemer a natural choice 
when it comes to purchasing 
new engines or compressors 
. . . low-cost operation, un- 
matched efficiency, extreme 
compactness, long-life de- 
pendability, easy accessibility, 
minimum maintenance and 
more than a century of engine 
building experience. 


New bulletins offer the latest 
information. Get your copy by 
writing: The Cooper-Bessemer 
Corporation, Mt. Vernon, O. 





MOUNT VERNON, OHIO 


/ / 
aks dara eee 


GROVE CITY, PENNA. 





New York, N. Y. * Washi D. C. + Gi Mass. 


San Francisco, Calif. * Houston, Texas + 





San Diego, Calif. * New Orleans, Lovisiana 
Cooper-Bessemer of Canada, Lid., Halifax, Nova Scotia. 


Seattle, Wash. 
Los Angeles, Calif. + Chicago, Illinois + St. Lovis, Mo. 





TYPE FWA 
Diesel — Atmospheric ...245 to 500 hp. 
Diesel — Supercharged .420 to 835 hp. 


TYPE GMWA 6, 8 or 10 cyl. 
Gas Engine Driven Compressors 
1500 to 2500 hp. 


TYPE GMVA 4, 6, 8, 10 cyl. 


Gas Engine Driven Compressors 
540 to 1350 hp. 


TYPE GMXD 4, 6, 8 or 10'cyl. 
Packaged Unit 


Gas Engine Driven Compressor. 265 to 660 hp. 


M-LINE RECIPROCATING COMPRESSORS 
100 to 5000 hp. 9”-14” stroke 
Speed to 514 RPM 
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... a new 
universal pipe 
and block insulation 


q for all temperatures 
from 100° to 1600° F. 


: AALLTEMP is recommended for insulating 

Sabhigh temperature surfaces such as oil stills, boiler 
wells, breechings,furnaces and other equipment ~ 

= where surfaces to be insulated reach 1600° F. 


Now, answer all your insulation problems with a completely new pipe 
and block insulation—Carey ALLTEMP! Eight years of develop- 
ment went into its making. New performance records were set during 
exhaustive field and laboratory tests. Here it is—a brand-new indus- 
trial insulation for all temperatures up to 1600° F. 


ALLTEMP keeps every last BTU on the job producing power. Its 
extremely low percentage of shrinkage—approximately 24 less than 
other 1200° F. insulation materials—means joints won’t open, cracks 
won’t appear in covering. BTU’s are locked in! ALLTEMP retains 
its high thermal efficiency and structural strength even after long, 
continuous exposure to excessive heat and moisture. Non-brittle, it 
resists blows, abrasions; won’t crack or crumble under severe service 
conditions. And it’s easy on the hands—easy to cut, fit, install! 


Get all the cost-saving facts on new ALLTEMP today and your 
copy of the Carey ALLTEMP specification folder. 


ALLTEMP RECOMMENDED THICKNESS ALLTEMP is available 


Nominal | Temperature Difference °F 80° Air in clean, easy-to-handle 
Pipe Size -_-—_—_—_—__________—_ 7 
Inches | 200 400 600 800 1000 1200 flat and preformed 


Nominal Thickness, Inches blocks. “Nesting” O.D. 








1% & 

Under 
2 
2% 
3 
3% 


4 t 
4% Ye 2 | , “ae 
5 14 3% number of “prime” units 


pipe covering sizes pro- 
vide accurate, tight fits 


struction. Only a limited 
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Si ; FREE FOLDER 
Better Products for , 
Industry Since 1873 \ 
RRR ' ‘emt 


THE PHILIP CAREY MFG. COMPANY on trie 
Lockland, Cincinnati 15, Ohio : 
In Canada: The Philip Carey Co., Ltd., Montreal 3, P.Q. 


Carey-approved contract units in major trading areas. Consult 
your nearest Carey District Office or your Telephone directory. 


THE PHILIP CAREY MFG. COMPANY 
Lockland, Cincinnati 15, Ohio « Dept. CE-11 


Please send free illustrated folder showing specifications, installation 
details and complete facts on new ALLTEMP insulation. 

oO Have your Industrial Sales Engineer call without obligation. 
NAME igtiiacdiasians 
COMPANY 
ADDRESS 


CITY. __—ZONE___STATE 
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A recent petroleum chemicals plant designed and built primarily around the use of Haveg—a basic construction material that r 


PUMPS e 


VACUUM JETS AND CONDENSERS 


- 
a 


Ved 
ore 


-_* 


vat ; 
esists corrosion. 


Petro-Chemical Corrosion has been Controlled! 


Now for designers and engineers of petro-chemical plants 
there is an old and proven basic material of construction, 
borrowed from its 22 years of service in the chemical and 
metallurgical industries. It is Haveg, a plastic molded in 
the form of finished process equipment, or available for 
many types of field fabrication. Made from acid-digested 
asbestos and special thermosetting resins, Haveg enables 
you to go into a high range of process temperatures with 
complete safety and a proven history of outstanding 
performance. 


Haveg has three great virtues. It is completely resistant to 
most corrosion. It lasts for years. It is amazingly versatile. 


Not a coating or lining, Haveg gives resistance to corrosion 
through its entire mass, never allowing corrosives an open- 
ing wedge from cracks. It resists thermal shock, seldom 
requires insulation. 


ATLANTA 5, Exchange 3821 ¢ LIVONIA, MICH., Kenwood 1-1785 


CHICAGO 11, DElaware 7-6088 ° HOUSTON 4, Jackson 6840 
CLEVELAND 20, Washington 1-8700 * LOS ANGELES 14, Mutual 1105 


WESTFIELD, N.J., Westfield 2-7383 
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From steel-jacketed pressure process tanks down to the last 
piece of pipe, many of the petro-chemical processes can be 
completely contained and kept free from corrosion. Un- 
necessary maintenance, controls, headaches are avoided. 
Should plans or processes change, Haveg equipment can be 
machined and altered by your men, on the job. Accidental 
mechanical damage is easily repaired, using Haveg cement. 
Full chemical resistance is maintained. 


If your job is fighting corrosion, get a helping hand from 
Haveg. Call the experienced sales engineer listed. Write for 
the 64-page illustrated Bulletin F-6 which contains size 
and chemical resistance charts, design specifications. Re- 
member, Haveg is a logical answer to your design problems 
in handling petro-chemicals; in fact, in all process equip- 
ment that must handle corrosives. 


™ 
HAVEG CORPORATION 


TRADE MARK REG. U. S. PAT. OFF. 


900 GREENBANK RD., WILMINGTON 2, DEL., WYman 8-2276 
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SMALL BUT MIGHTY BIG! 











It’s just a simple hex nut—but it can easily prove vitally 
important to the successful completion or the efficient 
operation of a single unit or a complete processing plant. 


That’s just a good reason why careful attention to every detail of construction 
is highly significant to Procon. Constant alertness to the proper application 

of every component part—making sure that nothing is left to guesswork— 
results in better all-around construction. 


Perhaps the best proof of such construction efficiency is most adequately 
evidenced by the number of companies that have selected Procon to 
handle a second, third and even a fourth construction project. 


It’s that kind of confidence that makes us realize even the 
smallest nut may prove a mighty big factor 


in our continued progress. 


1111 MT. PROSPECT ROAD, DES PLAINES, ILLINOIS, U. S. A. 


Canada } wnreo 
of (0 PROCON — anc 18, ONTARIO 


© — PROCON (oct Brim) wire 


112 STRAND, LONDON, W. C. 2 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, 
PETROCHEMICAL. AND CHEMICAL INDUSTRIES 
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Stainless steel 
holds the answers , 








Every industry that works with steel has its special problems 
of the proper steels for every job... more and more indus- 
tries are finding that Stainless “holds the answers” to 
their problems. 


Take the petroleum and chemical industries for instance. 
They demand resistance to corrosion, to abrasion, high 
temperatures, cold temperatures, scaling and hydrogen 
blistering. Solid stainless can do the job. But, in some equip- 
ment, stainless cladding can answer the problems. . . and 
cut costs as well. 


Sun Ship knows how to fabricate stainless and the other 
special alloys. They have the facilities and experience. Large 
jobs or small jobs will receive prompt attention. 


Our Sales Engineering Department will 
be glad to discuss with you any problems 
to which our Alloy Products Shop may 
hold the efficient and economical answer. 


exo) Jifnes OF Sam SHIPBUILDING 


& DRY DOCK COMPANY 


ON THE DELAWARE ¢ CHESTER, PA. * 25 BROADWAY, NEW YORK CITY 
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new DE LAVAL 


HCB 


SINGLE STAGE TURBINE 


can be ordered from stock 





wet Gar = / 


1 Case and Cover Split Horizontally on 
centerline for ease of maintenance. 

2 True Centerline Casing Support as- 
sures distortion-free radial expansion. Not 
shown. 

3 Flexible Support at governor end pro- 
vides for axial expansion. 

4 Exhaust Opening either right or left side 
for installation flexibility. 

5 Steam Strainer, protecting trip and gov- 
ernor valves, is removable for cleaning without 


breaking steam connections. Not shown. 

6 Constant Speed Governor features 
governor weights pivoted around frictionless 
surfaces. 

7 Complete Governor Assembly is now 
replaceable as a unit. 

8 Balanced Single Seated Main Gov- 
ernor Valve has proportional flow charac- 
teristics for sensitive, positive control. 

9 Shaft Locating Bearing of adjustable 
double collar type. 





Horsepower: 100 MAX 

Steam Pressure: 300 PSIG MAX 
Steam Temperature: 550F MAX 
Exhoust Pressure: 25 PSIG MAX 
Speed: 4,000 RPM MAX 

Steam Inlet: 2”-250# ASA FLG. 
Exhaust: 6”-150# ASA FLG. 
Weight: 1,200 LB- 


ble steam strainer. Investigate all the advantages of this 
versatile driver. It is ready to handle—at low cost—a 
variety of applications in your plant. 


Send for new Bulletin 4206 
which gives vital facts and figures 


Here’s the new De Laval HCB Single Stage Turbine 
which is now “on the shelf” . . . ready for immediate 
shipment. This mechanical drive turbine is simple, 
rugged, designed for long economical life and low 
maintenance. For example, note the true centerline 
casing support, the replaceable governor, the remova- 


DIRE Mechanical Drive Turbines 


DE LAVAL STEAM TURBINE COMPANY 
803 Nottingham Way, Trenton 2, New Jersey 


OL208 
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DAVISON CHEMICAL CORPORATION 


STANDARD) HERSEY 
ROTARY DRYER 


dries petroleum catalyst with a 


& 


Intermediate Feed System makes Combination Dryer 


The patented STANDARD-HERSEY intermediate- Corporation. Thousands of successful dryer applica- 
feed system makes the dryer used by Davison _ tions such as this give STANDARD-HERSEY an unsur- 
Chemical Corporation a combination flash and _ passed background to draw on in solving your drying 
rotary dryer. This combination retains the most problems. More than 30 different dryer types are 
desirable characteristics of each. available to fit any drying requirement. Contact 

Here is another example of the engineering STANDARD-HERSEY for the most profitable, most 
skill developed by the 52 year old Standard Steel productive solution to your drying needs. 





SEND FOR FREE 12-PAGE ILLUSTRATED BULLETIN 3 COMPLETE PILOT PLANT TAKES 


Learn how STANDARD-HERSEY GUESSWORK our OF DRYING 
has aided manufacturers throughout the STANDARD-HERSEY’S pilot dryers 


world in solving their dryer problems. play an important part in solving your 
o drying problems before blueprint stage. 


THE STANDARED 


moo. STANDARD STEEL CORPORATION 


5005 BOYLE AVENUE, LOS ANGELES 58, CALIFORNIA * 15 PARK ROW, NEW YORK 5, NEW YORK 
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It’s getting to be old-fashioned to run a stream 
composition determination in the control labo- 
ratory. Chemical manufacturers can now hook 
analytical instruments directly into the pro- 
cess stream where they produce continuous 
and instantaneous data to guide the operation 
of the system. 

Perkin-Elmer has designed a variety of in- 
frared analyzers for this purpose: the 
TRI-NON® group of nondispersion analyzers, 
series A, B, C and D; and the BICHROMA- 


Analysis moves from Lab to Line 
with P-E Infrared Analyzers 


TOR® Analyzer operating on the dispersion 
principle. Each is designed to solve a particu- 
lar class of continuous analytical problem and 
performs a continuous analysis of a single 
component in.a liquid or gas stream. Within 
each series, variation of standard components 
permits tailoring to specific problems. 

P-E application engineers can provide all 
the help you need in the selection of the 
proper equipment for any given analysis. Ser- 
vice facilities are nationwide. 


@TRI-NON SERIES A 


TRI-NON SERIES C 


Nonexplosionproofed. Pick-up section 
is nonexplosionproofed and con- 
nected by multiwire cable over a 
maximum of 500 ft. to the electronics 
section which is also nonexplosion- 
proofed. Here again, this model in- 
volves a single servo loop incorpo- 
rating the recorder. Somewhat less 
selective than other series but highly 
stable and adequate for many pro- 
cess stream analyses. 


This is the deluxe series, offering maximum 
performance in all respects. These instru- 
ments are high in sensitivity, stability and 
discrimination, will operate under extreme 
ambient conditions, and are completely ex- 
plosion proof. The pick-up section produces 
a shaft rotation which is proportional to the 
concentration of the gas of interest. This 
shaft rotation may appear, if desired, as an 
indicator at the instrument. Normally, it is 
transmitted through a slide wire potentio- 
meter bridge circuit to the recorder by a 3 
wire cable. This transmission system is not 
limited by a low voltage level and thus, 
there are no restrictions on the separation 
between the recorder and the analyzer. 


TRI-NON SERIES BD 


Explosionproof pick-up section with remotely 
located nonexplosionproof electronics and 
recorder. A multiwire cable over a maximum 
of approximately 500 ft. connects the two 
units. Performance, in the main, is equivalent 
to Series A instrument. Moderate price 
range. Usually this model involves a single 
servo loop incorporating the recorder. 


a 


TRI-NON SERIES D 


Nonexplosionproofed. All components 
— pick-up section, electronics and re- 
corder— mounted in a cabinet with the 
pick-up section mechanically coupled 
to the recorder; has the same per- 
formance characteristics as Series C. 


BICHROMATOR 
ANALYZER 


Available explosionproofed and ther- 
mostatted. Automatic circuit testing 
and unitized construction simplify 
field servicing. Duplicates in a plant- 
designed instrument, the base line 
density method widely used in the 
infrared control laboratory. 


THE Perkin - Elme KE corPorATION 


*TM The Perkin-Elmer Corporation 


830 Main Avenue, Norwalk, Connecticut 
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Five 1,000 hp Class 0-DE compressors installed in a chemical plant. 


CP COMPRESSORS 


in the process industry 


Chicago Pneumatic’s heavy duty, Class O Compressors 
answer the 24 hour-a-day service demands usually required 
in process industries. 


Engineered for continuous, heavy-duty usage, the Class O 
affords complete dependability with low operating cost. And 
they require minimum attention and upkeep. Built in sizes 
up to 2,000 hp, they’re available in single and multi-stage 
designs, steam and electric drives, for a wide range of pres- 
sures. For more information write for Bulletin 726. Chicago 
Pneum .ic Tool Company, 8 East 44th Street, New York 
17, New York. 


Chicago Pneumatic 


PNEUMATIC TOOLS + AIR COMPRESSORS + ELECTRIC TOOLS + DIESEL ENGINES * ROCK DRILLS + HYDRAULIC TOOLS + VACUUM PUMPS + AVIATION ACCESSORIES 
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Lithium has enabled industry after 
industry to achieve over-all savings 
through shortcufs, reduction of waste, 
improvement of end-product, and sim- 
plification of operating procedures. 
Check your field of interest in Lithium 
below. If you are interested in a spe- 


Check list for LITHIUM Researchers —No. | 


cific application relative to Lithium not 
indicated in the checklist, note the fact 
in the form furnished, attach it to your 
letterhead and send it to us. Our re- 
search laboratory will look into the 
matter for you. 


LITHIUM METAL AND METAL DERIVATIVES 


LITHIUM 
INGOT 


Uses: 


0 Alloys 


0 Degasification of alloys (copper 
and aluminum) 


O Organic chemicals 


O Organic reduction 


LITHIUM AMIDE 


Uses: 


© Preparation of Organic chemicals 


| am interested in Lithium 


LITHIUM RIBBON 
WIRE AND SHOT 


Uses: 


O Preparation of new drugs 


LITHIUM 
CARTRIDGES 


Uses: 


OO Refinement of alloys (copper and 
aluminum) 


O Organic chemicals 


O Aluminum castings 


O Brass, bronze and nickel-silver 
castings 


LITHIUM HYDRIDE 
Uses: 


O Organic chemicals 

O Pharmaceuticals 

O Generation of hydrogen 
O Reducing agent 

D0 Drying agent 





(Compound, Metal or Derivative) 


the following application: 














Technical Data Sheets are available for every compound in the 


checklist. They will be sent as checked above. 


2) LITHIUM CORPORATION 
OF AMERICA, INC. 


2505 RAND TOWER 
MINNEAPOLIS 2, MINN. 


MINES: Keystone, Custer, Hill City, South Dakota * Bessemer City, North Carolina * Cat Lake, Manitoba *« Amos Area, Quebec « BRANCH SALES OFFICES: New York 
Pittsburgh * Chicago « CHEMICAL PLANTS: St. Louis Park, Minnesota « Bessemer City, North Carolina « RESEARCH LABORATORY: St. Louis Park, Minnesota 
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Aluminum at its versatile 
best—the Alcoa building 
in Pittsburgh. 


Increasingly efficient production methods 

are a prime factor in the constant growth of the 
aluminum industry. In this efficiency, a new 
Wellington Sears fabric is playing a vital role. 

j In the process of refining aluminum from 
> bauxite at Alcoa’s Bauxite, Ark. plant 
(shown at left), an insoluble 

“red mud’ —iron, silicon, 

and titanium —is 


filtered out. 

Some aluminum, 

however, still 

remains in the “red 

mud” residue. But today 

Alcoa’s modern methods of 

refining this one-time waste have 

4 remarkably increased 
‘ ee Le oe aluminum output. 
Lee The process places heavy stress on the 
: a ? filtering fabric. The problem of developing a filter 
cloth that would stand up to strong caustics 

and provide easier “cake” discharge was given priority at 

Wellington Sears. We are proud that our specially developed 

fabric has been approved by Alcoa for commercial use. 

In this way, for over a century, Wellington Sears has tried to blueprint 
fabrics for industrial progress. Whatever your filtration problem — 

why not talk to one of the leading filtration experts who distribute our fabrics. 
Most likely there’s a Wellington Sears cotton or 

synthetic fabric that will help solve it. 

Write us for illustrated booklet on “Filter Fabric Facts.” Address Dept.L11 


lellington Sears 


v A Subsidiary of West Point Manufacturing Company 


FIRST In Fabrics For Industry 


4 


oe 
eee 


ties 
ae f . 
Mee Mas Wellington Sears Company, 
YW 65 Worth Street, New York 13, N. Y. 
Offices in: Atlanta « Boston « Chicago « Dallas + Detroit * Los Angeles * Philadelphia + San Francisco « St. Louis 
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WHEN SEVERE CORROSION IS YOUR PROBLEM ... 


use [urpenter Stainless No. 20 and No. 20Cb 


TO S-T-R-E-T-C-H EQUIPMENT LIFE... CUT COSTS 


The super corrosion resistance of Carpenter Stainless No. 20 
and No. 20Cb to strong acids, pickling solutions, gases, and 
other severe corrosives is enabling a fast-growing number of 
processing plants and equipment manufacturers to greatly 
increase equipment life, reduce down-time for replacements, 
and lower corrosion control costs. 


For instance, the unique dust handling unit, over 8 ft. high, 
shown above was made entirely of Carpenter Stainless No. 20 
and No. 20Cb for a chemical company to provide long-life 
corrosion and abrasion resistance to dust and vapor con- 
taining sulphuric, nitric and hydrofluoric acids, and sodium 
aluminum sulphate. 


These time-saving, cost-cutting super stainless alloys provide 
extraordinary resistance to sulphuric acid and are completely 
unaffected by a long list of other 
strong corrodents. They are avail- 
able in the form of tubing, pipe, 
sheet, plate, bars, billets and wire. 


For data on corrosion resistance, 
properties, performance results, uses, 
and fabrication of Carpenter Stain- 
less No. 20 and No. 20Cb, ask for 
Bulletin 108A. 
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If you design, build, or use equipment that must withstand 
strong corrosive attacks, why take chances on getting satis- 
factory results with ordinary corrosion-resistant materials? 
Find out how Carpenter Stainless No. 20 and No. 20Cb can 
save you time, trouble and money...have your nearest 
Carpenter Distributor or Representative give you the full story. 


The Carpenter Steel Company, 


Alloy Tube Division, Union, N. J. 
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the cellular, stay-dry insulation 


Only FOAMGLAS insulation can stay dry 
at 120°F on these fuel oil storage tanks 


FUEL OIL CORPORATION officials 
faced a serious problem when their 
supply of steam needed to heat heavy 
fuel oil at River Rouge, Michigan was 
curtailed. They solved it by insulating 
their four massive storage tanks with 
FOAMGLAS to cut the volume of steam 
required to heat the oil. They say: 

“We picked FOAMGLAS because it 
can’t absorb the moisture that cuts in- 
sulating efficiency. This was most im- 
portant since the 120°F temperature of 
the stored oil could not dry out moisture 
that might be absorbed by ordinary in- 
sulations. With FOAMGLAS, we get 
constant insulating efficiency to keep oil 
heating steam requirements at a money- 
saving minimum. 


“We save money, too, because we get 
this lasting insulating protection without 
high insulation replacement and main- 
tenance costs. Even oil spillage and cor- 
rosive industrial atmospheres can’t dam- 
age fireproof, acid-proof FOAMGLAS.” 

It will pay you to find out today how 
you, too, can save money by using 
FOAMGLAS. Write for our booklets 
on insulation for piping, tanks and other 
equipment. 


Pittsburgh Corning 


Corporation 


Dept. H-115, One Gateway Center 
Pittsburgh 22, Pennsylvania 


In Canada: 57 Bloor St. W., Toronto, Ontario 


Visit our Booth No. 38 at the CHEMICAL SHOW, 
Philadelphia, December Sth to Sth 


Flat 2” blocks of FOAMGLAS are applied to 
surface of 117’ dia., 41’ high tank. Blocks 
were banded in place then sprayed with coat 
of asphalt cutback. Insulation Contractor was 
G. H. Gotshall Co., Detroit, Michigan. 




































PRESENTING THE 
ALL-NEW 





PERMA-PLATE MAGNETS 
FOR EFFICIENT—LOW COST 
TRAMP IRON REMOVAL 


ALNICO NON-ELECTRIC TYPES 
’ WITH EFFECTIVE MAGNETIC 
DINGS—The world’s largest exclusive builder RANGES UP TO 4”’ 


of magnetic separation equipment—now brings 
to all industry an entirely new concept of effi- 
cient, low cost tramp iron removal . . . through 
the completely new line of non-electric Alnico 
Perma-Plate Magnets, incorporating the DY- 





















The new Dings DYNAMIC Perma-Plates are 
plate type permanent non-electric Alnico mag- 


NAMIC principle of magnetic separation. nets designed to attract moving iron. This proven 
Designed and built to remove tramp iron design is the result of hundreds of extensive 
dynamic tests ... not based on static tests. 
from moving material carried in chutes, ducts, 
; As shown by illustrations (1) and 
on conveyor belts and slides, these new power- | (2), a pull test is a static test having 


ful, guaranteed permanent Alnico V magnets are negligible bearing on the magnet’s 
ability to attract rapidly moving iron. 


used to separate iron from grain, feed, chemicals, it fo eek donee, 


foodstuffs, Plastics, fertilizers, minerals, textile v3 Sinissisanteen’ 00> clenanses Betedital 
fibers, liquids and wet and dry solids of many Sr again a static test having negligible 
kinds. Perma-Plates are also needed wherever bearing on the magnet’s ability to 
° ‘ . attract moving iron. It is not dynamic. 
tramp iron or iron of abrasion can damage zm 
processing equipment, create fire hazards, or 
contaminate product purity. net’s ability to attract rapidly moving 
iron. This is the DYNAMIC principle 


Clip the coupon for full details. Ae of operation of the new Dings Perma- 


Plate Magnets. 
DINGS MAGNETIC SEPARATOR CO. 


Illustration (4) shows a chute test 
... the only true test of a plate mag- 








4730 WEST ELECTRIC AVENUE en \ The new Dings Perma-Plates are available in 4 basic types, offer 
' : i i 3 - 

MILWAUKEE 46, WISCONSIN . \ ing effective magnetic ranges from 21/2” through 4”. Each type is 
\ available in 35 standard sizes from 4” through 72” wide. 


Complete details of these versatile DYNAMIC Magnets are given 


it \ in the new Catalog 1205-D, just off the press. Mail coupon for 
\ your copy. 
& ae See ee ee 
Fe MAIL THIS COUPON TODAY 


DINGS MAGNETIC SEPARATOR CO. 
4730 W. Electric Ave., Milwaukee 46, Wis. 


Send copy of new Catalog 1205-D to: 














Name. 
Cc aliaaial 
MAGNETIC SEPARATION LEADERS a 
FOR OVER FIFTY YEARS City “on 
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CUSHIONS THE BLOW IN BLOW-OFFS 


Flexible tubing absorbs shocks from sudden release of superheater steam 


Shock . . . temperature .. . pressure . . . all suddenly 
combine to liberate steam at 900°F. and 850 psi. 
Pushing out in every direction as blow-off valves re- 
lease a flood of energy . . . the expansion joints get 
the full impact, and the full responsibility of keeping 
the steam headed toward the stack. 

It's not the job for a weak-kneed joint, and oper- 
ators of this utility plant knew it. They played it safe 
and put lengths of Penflex Galvanized Steel Inter- 
locked Tubing (8” I. D.), flanged at both ends, as ex- 
pansion joints on forty-two units throughout the 
entire plant. 


The joints are dependable because the tubing 
is strong ... tight... and flexible enough to ‘give’ 
with the shock of sudden pressure and thermal 
expansion. 

This, and hundreds of other applications in the 
steam and Diesel power fields, are filled by Penflex 
tubing. Proper selection and application of flexible 
tubing is a study in itself—one which we call ‘‘Flex- 
ineering.’’ Call our engineer to show you how it is 
applied to your problems, or write for our ‘‘Flexineer- 
ing’ booklet. There’s no charge or obligation. 


Pennsylvania Flexible Metallic Tubing Company, Inc., 7234 Powers 
Lane, Philadelphia 42, Penna. ¢ Branch Sales Offices: Boston 
New York ¢ Chicago * Houston ¢ Cleveland 
and Distributors in Principal Cities 


HEART OF 
INDUSTRY’S 


FLEXIBLE TUBING, AUTOMATIC BARREL FILLERS, PNEUMATIC RIVET PASSERS, ACCESSORIES AND FITTINGS 
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STEAM PURIFIER 





OIL SEPARATOR 





See the Cochrane Booth No. $111 at the Chemical Show Dec. 5-9 





DEMINERALIZER 


















* bee a ssp ‘§ ee 
en RB 


ww 





C-B SYSTEM 











| i 





HOT PROCESS SOFTENER 
{ , — 
- oo, Ws = 
e i F oSiaada “Sow, WSS 
f al 
4 = 
hi a ——— 
mi 
eee § r 


SALT SPLITTER 
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Lhsit-Maste 


PROTECTIVE COATINGS 
meres iol me cole ol ame) Cia mol mialel olin’ 


We can show you INSUL-MASTIC Coatings that have been pre- 
venting corrosion for 10, 12 and 15 years. Many of these applica- 
tions are in industrial plants where corrosive fumes and vapors 
have been known to eat through other coatings within a very 
short time. 

These INSUL-MASTIC Coatings have lasted through these many 
years without need of replacement. 

This is an exceptional record. It should be considered seriously 
when you specify Protective Coatings. 

It pays to think first of the coatings that last... INSUL-MASTIC. 


eZ 


CORPORATION OF AMERICA * 7750 West 61st Place, Summit, Illinois 


Tsu Masts 


Representatives in yor ad Cities 


November 1955—CuHEMICAL ENGINEERING 











NEW facts for your files on York Turbo Compressors for 


Chemical Plants ¢-3 


Four York Turbo Compressors operatin 
Chilling Systems help keep 
Firestone Tire & Rubber 


on four York Turbo Brine 
roduction and quality at high levels for the 
‘o., Lake Charles, Louisiana. One of these 


York Turbo Brine Chilling Systems is shown in greater detail in the inset 
at left. Each York System is capable of producing in excess of 400 TR at 
a leaving brine temperature of +5° F. The units are also designed to 
produce 230 TR at a leaving brine temperature of —35° F. Firestone uses 
these York Systems in the manufacture of cold GR-S rubber. The cold 
brine is circulated through York-designed coils in each reactor to produce 
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the desired cooling effect. 


MORE LOW-TEMPERATURE PROCESSES TODAY—and 
whether you need dependable, constant-capacity 
refrigeration on a 24-hour, seven-day-week basis, 
or have an application where refrigeration loads 
will fluctuate, York Turbo Compressors will do 
the job. 


LOW-TEMPERATURE PROCESSES HAVE TRENDED 
LOWER—and York Turbo Compressors provide ef- 
ficient operation in low-temperature processes down 
to —125° F. (using ‘“‘Freon-12’’). 


FLOOR SPACE AT A PREMIUM—and a single York 
Turbo Compressor may fill all your refrigeration 
needs. York makes Turbo Compressors, in single- 
and multiple-stage models, up to 3000 tons capacity 
with Freon refrigerants. (Models also available for 


ammonia and hydrocarbon refrigeration duty and 
for general gas compression service. ) 


CHOOSE YOUR POWER SUPPLY— York Turbo Com- 
pressors may be driven by A.c. or D.c. electric 
motors, either constant or variable speed, steam 
turbines or internal combustion engines. You choose 
the power supply that is most economical for you. 


EXTREME FLEXIBILITY —even where constant-speed 
drive is used, York Turbo Compressors, with their 
exclusive Pre-Rotation Vanes, permit efficient oper- 
ation over wide ranges of capacity, using either 
automatic or manual control. 

ENGINEERING ASSISTANCE— York’s vast experience 
in the centrifugal compression field is part of a 
complete York service available to your designer. 


Some Helpful Hints for Chemical Men 


1. Atemporary replacement for broken peepholes inchem- 
ical plant equipment can be made by cutting out the bot- 
tom of a Pyrex-type saucepan of blue boro-silicate glass. 
It can be made to fit perfectly by wet stone grinding. 


2. To seal pipes against vacuum or low pressure without 


CUT OUT AND-FILE—SEND FOR FREE FILE FOLDER AND REPRINTS 
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shutdown, wrap a split piece of polyethylene tubing 
around joint, melt with blowtorch to produce seal. 
3. Install skid-proof metal plates around reaction 
kettle manholes to avoid damage to thermal insu- 
lation when workers must open the manholes. 


SEE OTHER SIDE 





YORK TURBO COMPRESSORS FOR CHEMICAL PLANTS (cont.) 


YORK TURBO COMPRESSORS 











MOTOR DRIVE STEAM TURBINE DRIVE 


York Freon Turbo Compressor Systems are particularly adapted to high-capacity refrigeration 
loads. Their inherent ability to handle large gas volumes permits maximum capacity per unit of 
floor area, while their vibration-free design permits installation in any convenient location—even 
on upper floors. These characteristics insure a highly compact and economical installation. 


DIMENSIONS 
(Depending on model chosen) 
Type os Og i, add “a 
Motor Drive 14’6” to 20’9” 9’9” to 15/10” 6’8” to 12’8” 
Steam Turbine Drive 14’6” to 16’0” 9’9” to 15/10” 6’8” to 12’8” 

















NOTE: Dimension “L” will vary with type and size of motor and gear, or with type of 
turbine. All dimensions are based on 2- and 4-pass shells. Purge device adds 21” to overall 
““‘W” dimension. 


PRINCIPAL (AND EXCLUSIVE) FEATURES 


IMPELLER. Blades, hub and cover discs PRE-ROTATION VANES for maximum ca- 


are made entirely of stainless steel— 
impeller blades successfully resist ero- 
sion ... the entire wheel resists corrosion 
—assuring perfect wheel balance during 
service life. Blades are end milled to 
form integral rivets, eliminating heads 
and resulting in unobstructed gas flow 
and noise abatement. 


SIMPLIFIED REFRIGERANT SHAFT SEAL 
prevents gas leakage. Sealing is accom- 
plished by two stationary carbon rings 
kept always in contact with the shaft 
seal ring. Seal surfaces are accurately 
finished and sealed with oil from the 
compressor lubricating system. 


pacity reduction. Capacity control is ac- 
complished by changing direction of the 
rotation of suction gas entering the first 
stage wheel, thereby changing the char- 
acteristics of the wheel. Each change 
produces the same results as a separate 
machine of smaller size. 


THRUST ABSORBING BALANCE DISC CUTS 
FRICTION LOSSES. Unbalanced shaft 
thrust caused by unequal gas pressure 
on opposite faces of each wheel equal- 
ized by balance disc. Need for a heavy 
duty thrust bearing with attendant 
higher friction losses eliminated. 


York Corporation, York, Pa. 


YOR K CORPORATION 


the as name tn refrigeration 


HEADQUARTERS F MECHANICAL COOLING SINCE 1885 


ee eee see sees = 31] (NY JNI7 SIH!) ONOTY 11) aa 
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>For Texas Towers — 


me ai 


= A- HUNDRED MILES"AT-SEA.» 


—" 


Early-warning radar stations, standing far out in 
the open ocean, need plenty of fresh water—for 
drinking as well as other purposes. And to supply 
it, they depend largely upon sea water evaporators 
using Bridgeport condenser tubes. 


In these installations Bridgeport 90-10 Cupro 
Nickel Tube was chosen because of its excellent 
service in evaporators handling sea water. Its 
resistance to general impingement corrosion at 
high velocities often offers unique advantages 


over other alloys in many applications. 


This: is but one of many effective applications 
of a particular Bridgeport Condenser Tube Alloy 
—carefully selected to give optimum performance 
on a specific job. Bridgeport’s Technical Service 


will be glad to help you select from a wide range of Pure, fresh drinking water for “Texas Towers” 
is distilled from the sea by a Cleaver-Brooks Sea 
Water Evaporator equipped with Bridgeport Cupro 
particular operating conditions. Call your nearest Nickel Condenser Tubes. 


Bridgeport alloys the one tube best suited to your 


Bridgeport Sales Office for complete information. 


BRIDGEPORT BRASS = 4d 


Offices in Principal Cities - Conveniently Located Warehouses Bridgeport 
co. 


Bridgeport Brass Company, Bridgeport 2, Connecticut 
In Canada: Noranda Copper and Brass Limited, Montreal 
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For the latest in process equipment... 


See Industrial | 


IN BOOTHS 51 and 52 at the Exposition of 


Chemical 


TUBULAR 
FILTERS 


New operating ease for 
smaller filtration problems. 
Ideal for polishing liquids, 
as a trap filter and as a 
scavenger for larger filters. 


BULLETIN 758-160-755 


WATER 
SOFTENERS 


One operation, rapid Zeo- 
lite Water Softeners. Fully 
automatic, semi-automatic or 
manual controls. 


BULLETIN 211 


INDUSTRIAL 


CHICAGO 50, ILLINOIS, U. S. A. 


Industries, 


VERTICAL 
FILTERS 


With Industrial’s exclusive self- 
cleaning air wash. Extra large 
cake space. Built for corrosive, 
viscous or hot fluids. Simplified 
lockup. 


BULLETIN 100-EP-SM-854 


ION 
EXCHANGERS 


With operating costs figured in 
pennies per thousand gallons, 
Industrial ion exchangers are spe- 
cially built for water purification, 
waste treatment, metal recovery 
and other solution treatments. 


BULLETIN 200-SM 


5918 OGDEN AVENUE e 


Philadelphia, Dec. 


CENTRIFUGAL 
PUMPS 


Specially designed rubber 
lined pumps for corrosion and 
abrasion resistance. Only a cut- 
away model can show the many 
features that spell long life 
and low maintenance. 


BULLETIN 300 


WASTE 
TREATMENT 


For recovery, or destruction of 
chemicals for disposal. Many 
Industrial recovery systems have 
paid out their cost in a few 
months. Complete service from 
solution analysis to installation. 


5-9 


HORIZONTAL 
FILTERS 


Highly efficient with capac- 
ities up to 1950 sq. ft. of 
filtering area. Simplifies 
recovery of filter cake. 
“Lift-out'’ leaves make 
maintenance and cleaning 
easy. 


BULLETIN NH-155 


HEAT 
EXCHANGERS 


For corrosive or non-corro- 
sive liquids and gases. 
Industrial builds these to suit 
the job and can furnish all 
auxiliary pumps, piping and 
fittings. 


BULLETIN 600-2-354 


FILTER AND 
PUMP MFG.CO. 





BRINE HEADQUARTERS 


The great mines . . . the refineries . . . the years of teamwork 
with all brine-using industries . . . enable International 
to provide the equipment, methods and know-how 
to make better brine at lower cost with greater efficiency 


... in any plant... for any industry. 


THE STERLING MODEL 
LIXATE 
ROCK SALT 
DISSOLVER 





SALT | 
DISSOLUTION 
ZONE qq 


BRINE 
FILTRATION 
ZONE 





THE STERLING 
EVAPORATED SALT 


From Sterling Rock Salt or Evaporated Salt DISSOLVER 


BRINE, AUTOMATICALLY MADE 
--»- ALWAYS SATURATED acetal 


WATER INLET 


.-. PIPED TO ALL POINTS OF USE = 


For consultation without obligation, with a qualified 
International Industrial Engineer, write . . . 


INTERNATIONAL SALT COMPANY, INC. 
INDUSTRIAL DIVISION « SCRANTON 2, PA. 
2” DRAIN PLUG 


SALES OFFICES: Atlanta, Ga, * Chicago, Ill. © New Orleans, La. * Baltimore, Md. 
Boston, Mass. * Detroit, Mich. * St. Louis, Mo. * Newark, N. J. © Buffalo, N. Y. © New York, N. Y. GRINE COLLECTOR 4% x 4" BOTTOM SUPPORTS 
Cincinnati, O. * Cleveland, O. * Philadelphia, Pa. * Pittsburgh, Pa. * Richmond, Va. SECTION 2 9S. 4° LONG Near. 
ENGINEERING OFFICES: Atlanta, Ga. * Chicago, Ill. * Buffalo, N. Y. SPACE 14” APART. 
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moves bulk materials 
inexpensively 

-- quietly 

---Fapidly 


MASTER-MEXE D 


KALSOMIN 


the VIBRATING CONVEYOR 
THAT PUTS ALL VIBRATION TO WORK! 


Here’s the most inexpensive, practical way to move 
most loose bulk materials—at speeds up to 50 ft. per min. 
G-W Oscilveyors as long as 100 ft. powered by one drive unit! 
Three drive weights — for better distribution, smoother running. 
All vibration put to work by heavy ° 
duty reciprocating springs and 
new-design rubber-cushioned 


rocker arms. If a vibrating-type | j ad oO W D E p y I LL E R Ss 


conveyor fits into your picture — j 
don’t buy without seeing G-W - “d j Cut Product Wastage. Vacuflow powder 
Oscilveyor first! Write today. - : filling equipment operates on a principle of 
: vacuum feeding, in- 
stead of pressure, to 


. io 
FREE — New idea book on en : 
GiFoRrD-bWooo Ca. SAE GS ‘ pack powder into a con- 
tainer. 


HUDSON, N.Y. AND PRINCIPAL CITIES nial ah yi : Air is removed from 
the container to create 
a vacuum which draws 
a measured quantity of 
powder from the hop- 
FOR THE BEST IN per. There is no prob- 

lem with dust control, 

since the unique Vacu- 


flow method simply 
does not involve air cur- 
leg rents that cause dust. Rotary Model 
; : Semi-automatic 


. 
S P= . ‘ 

@©®8eteee ° Se e@/ . models are available 

Seeeeceese?® by : for filling containers 

” : ranging from the tiny 


INSIST UPON 3 / talcum box up to and 





including 100 Ib. paper 


j bags and 200 lb. drums. 
4 iM & i i 7 at. * Rotary modelsare avail- 
e e e : ai! able for automatic pro- 


duction of 5 Ib. sizes or 


Bhi less at speed of 45 to 300 
} per minute. 
Pneumatic is the one 


manufacturer in a po- 

sition to furnish ma- 

: 4 : : b chines for making up 

After quick and easy installations, even in the roughest complete production 


. . . - lines. Units are avail- 
spots, these ORIFICE UNIONS will perform superbly in measuring, Model E oe 


able for air cleaning, 
| > . ° n ° powder and liquid filling, capping and label- 
mixing, blending, strainer or blanking off services. Their ing a wide range of bottles, cans or jars. 
temperature and pressure ratings are exceedingly high. They a ee 


are available in forged steel, forged stainless steel and with the 85 Newport Ave., Quincy 71, Mass. 
Also: New York; Chicago; Dallas: 


new tab on the orifice plate that facilitates quick identification. San Francisco ; Los Angeles ; Seattle : Leeds, 
England—Canadian Division: Delamere 
a li Ss Cr ~ Sal °9 ‘ ( ¢ 
OUR COMPLETE LINE OF FORGED STEEL UNIONS IS FULLY & Williams Company, Ltd., Toronto 
DESCRIBED IN A NEW CATALOG. WRITE FOR YOUR FREE COPY! 


Clayton Mark & Company PNEUMATIC 


1900 DEMPSTER STREET EVANSTON, ILLINOIS U.3 ia 
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EAGLE CUSTARD MACHINE 


factory equipped with 


ALLEN-BRADLEY 
AUTOMATIC MOTOR CONTROLS \ (re 





PRae: 


Rae waneesaa ter: 


Close-up of Allen-Bradley control panel with knob controls. At left 
is setting knob for thermostat control. In center, upper knob con- 


trols beater motor; the lower knob controls the ‘compressor motor. : : 
Side view of Eagle 


Custard Machine 
showing location of 
Allen-Bradley panel. 


Allen-Bradley Quality Controls assure 
trouble free performance without contact maintenance 


The Eagle Machine & Tool Co. solved their problem of 
providing accurate and reliable controls for their custard 
machines by using a special control panel supplied by 
Allen-Bradley. 

Since temperature and pressure must be accurately 
regulated in custard production, Allen-Bradley Bulletin 
836 high and low pressure automatic pressure switches 
are mounted on the control panel. For critical tempera- 
ture control, an Allen-Bradley Bulletin 837 temperature 
switch with a manual adjusting knob is used. 

These three controls automatically open and close the 
two Allen-Bradley solenoid motor starters that are mount- 
ed on the back of the custard machine. 

When you have a motor control problem, call in your 
nearest Allen-Bradley sales engineer. Let him study your 
requirements for either manual or automatic control. He 

The Sign of is at your service. Remember .. . the Allen-Bradley trade- 
Q UAL | TY mark is a sales asset to any motorized machine. It is the 


MOTOR CONTROL sign of QUALITY motor control. 


Allen-Bradley Co., 1337 S. First St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 


ALLEN-BRADLEY 
vi Rear view of the custard machine, 


SOLEN o1D MOTOR © fe) NTROL showing the Allen-Bradley Bulletin 


; a “ 709 automatic starters for the beat- 
WU LETY ss er and compressor motors. 








CHEMICAL ENGINEERINGC—November 1955 





A MESSAGE TO AMERICAN INDUSTRY @© ONE OF A SERIES 


Automation Creates Jobs 
For Workers With Skills 


There is new and reassuring information for those Increasing 
who fear that “automation” — the control of machines . 

by machines — will mean fewer job opportunities. It occupations 
comes from a special survey of 1,574 companies in 
metalworking industries recently completed by 
AMERICAN MACHINIST, a McGraw-Hill publication. 
More than one-fifth of the companies reported that 


they already have automatic loading, transfer or as- d workers 


sembly machinery in operation. In these companies as g, kindre 
a whole there has been a net increase in total employ- 
ment since this machinery was installed. 


According to the AMERICAN MACHINIST survey, of s & foremen 


~- gkilled worker 





these companies with actual experience in automation 


26% reported increases in employment 
averaging 21% -Semiskilled workers 


51% reported no change in total employment 











23% reported decreases in employment 
averaging 16% 


More Jobs for the Skilled 


Of greater significance, however, is the re- 
sponse by 40% of these companies that they 
required more skilled maintenance men and by 
21% of the companies that they had increased 
their engineering staffs. This indicates that auto- 
mation is strengthening a trend already evident in 
the United States, a trend of expanding opportunity 
for those with industrial and professional skills and. : 
relatively, of contracting opportunity for the unskilled. — a. 

The following chart shows how strong this trend 
has been over the past 25 years and how strong it may It is possible, of course, to cite cases of individuals 
be expected to be over the next 15 years. and groups that do not conform to the charted trends. 

There has been a sharp decline in the percentage of Farmers, for example, are becoming at the same time 
unskilled workers in the nation’s labor force and a more skilled and less numerous, But this does not up- 
corresponding increase in the percentage of those set the broad proposition that opportunities are in- 
with varying degrees of skill. creasing for those who have skills. 


Percent of labor force 
° 


Decreasing 
occupations 


.— 
oO 
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Power and Production 


Much of the basic explanation for the rela- 
tive expansion of opportunities for those with 
industrial and professional skills lies in the in- 
creasing use of power-driven machinery. This 
has made possible a vastly greater increase in manu- 
facturing production than in the manhours of human 
labor devoted to it. The following chart shows the 
relative increases in electrical energy and manhours 
of labor used in manufacturing since 1930 and the 
rise in industrial production. 


1930 1955 1970 Index 
Electrical energy 1930= 100 
(billion kwh) 52 212 400 = 
Industrial production 
(1947-49=100) 49 135 203 


Production manhours 


(billions) 16.1 27 ~—s «28.4 





+ 100 





1 


1930 1955 1970 
*Excludes power used in aluminum and magnesium 
reduction, both very heavy power users. 





Power-driven machines have reduced the amount 
of human energy required for physical labor, but they 
have increased the need for skillful handling and 
maintenance. As the AMERICAN MACHINIST survey 
demonstrates, the same is true of automatically con- 
trolled machinery. 


Higher Wages, More Leisure 


The rising average wage of American indus- 
trial workers and the decline in hours per week 
that they must work reflect directly the extent 
to which the increase in industrial production 
has outstripped the manhours devoted to it. 
The final chart shows the increase in weekly wages 
(in dollars of constant purchasing power) and the 
decrease in the average workweek in manufacturing 
since 1930. It also shows the changes that may come 
in the next 15 years if present trends continue. 








More pay, 
for less work 
for manufacturing workers 











1930 1955 1970 


There are some who would slow what an 
earlier editorial in this series characterized as 
“the continuing process of taking dull and la- 
borious work off the backs and minds of men 
and transferring it to machines operating in 
large batteries under automatic control.” In 
doing so, they might make the world safer for 
those with no skill. The far more constructive 
course is to welcome the expanding opportuni- 
ties now being provided and be sure that the 
nation’s young people, who are now starting 
another school year, are prepared to take ad- 
vantage of them. 





This message is one of a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nationwide developments that are 
of particular concern to the business and pro- 
fessional community served by our industrial 
and technical publications. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all or 
parts of the text. 


6 cnet, 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC. 
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STILL 


Barnstead ‘can give you an IMPARTIAL answ 
‘ 








f you use water in your chemical processes (9 out of 10 

chemical processing industries do), you may be faced 
with a serious purity problem. Perhaps you have asked your- 
self how it can be solved quickly, permanently, at moderate 
cost. 


Whether your problem is hard water . . . contamination . . . 
trace minerals . . . or organic impurities, Barnstead has the 
answer. Whether your problem calls for a Still or a 


Demineralizer, or both — Barnstead engineers can give you Model FM-4 Water 
Demineralizer _ pro- 


an IMPARTIAL answer . . . for Barnstead makes both — 
vides 1000 gallons 


Stills and Demineralizers. per hour of mineral- 
tree water for 


nationally known 
Since 1878, we have helped industry solve more than 75,000 mirror-silvering 
Pure-Water Problems throughout the world. This unique concern, 
experience is at your service. For a consultation with a = 
. . . : Model SSQ-300 
Barnstead engineer, simply fill out and mail the coupon Waser Still tabei- 
cated for prominent 
pharmaceutical 
manufacturer. Pro- 
duces 300 gallons 
per hour of pyrogen- 


free Distilled Water. 


[rere reapt wane ate vs Par OFF 1 L - ll . T hice : ; | 
Rarnstead ici | 
| ee ae See eee 


STILL & STERILIZER CO. Boston 31, Mass. 


today. There is, of course, no charge or obligation. 


f 
Gentlemen: We ask your help and advice on the | 
i 


BOSTON NEW YORK PHILADELPHIA TENNESSEE 
JAmaica 4-3100 Kingsbridge 8-1557 LOcust 8-179 j 
CHICAGO Los ANGELES SAN FRANCISCO i 
Financial 6-0588 RYan_ 1-9373 TEmplebar 2-5391 Chattanooga 6-5863 i 
i 


First in Pure Water Since 1878 





No bars or shackles or pre-conceived notions of 


doing things restrict your imagination and re- 


ALUMINUM 


Custom Fabricated 


EQUIPMENT 


problems is what has made ADL one of the best- including 
Pressure Vessels 
Storage & Processing Tanks 
© Heat Exchangers 
@ Towers ® Gratings 
@ Ladders & Walkways 


Our pressure vessels and tanks are designed 
and built to comply with the requirements of 
the ASME code and we are authorized to apply 
the appropriate symbols. 


sourcefulness in tackling an assignment at ADL. 


The creativity of the individual to find sound, 


practical solutions for a wide variety of industrial 


known private industrial research laboratories. 


There are OPENINGS NOW at ADL which offer 
unlimited opportunity for men with university train- 
ing and appropriate experience. Your inquiry will 


receive prompt, individual attention. Write for literature 


WASHINGTON ALUMINUM 


COMPANY, INCORPORATED 
BALTIMORE 29, MARYLAND 
Phone: ARBUTUS 2700 


Chemistry and Physics—Pure and Applied Write to 

a Personnel Director 
ysica emistry p 

Solid State Physics —a Staff 

Ceramics and Refractories ept. 

Plastics, Resins and Elastomers 

Radio-Chemistry 

Electronics Research 

Mechanical Analysis, Design and Development 

Metallurgy 

Petro-Chemical Technology . 

Food and Flavor Research 

Biology 

Operaticns Research 

Industrial E ics and M 9 t Services 

Regional Development 


New York: Murray Hill 7-0926 
Boston: Liberty 2-7917 
Cleveland: Yellowstone 2-6107 
Houston: Blackstone 6388 
Mobile: Hemlock 2-4466 
New Orleans: Raymond 9744 
San Francisco: Yukon 6-2803 
Seattle: Main 8930 


Arthur 1). Little, Inc. 


Established 1886 
30 Memorial Drive 
Cambridge 42, Mass. 




















WHERE To Buy 


Featuring additional Equipment Materials, Supplies and Service for the Process Industries 


fy TANKOMETER 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 














CORROSION FEED 
MATERIAL 


CONTROL BY 
SERVICES... WEIGHT 


You'll Find Metalweld Services A ® 
Sound Investment, Not An Expense! 
MERRICK FEEDOWEIGHT 





INSTRUMENT CO. 


49) GETTY AVENUE, PATERSON, N. J. 














1. SYNTHETIC RESIN COATINGS — 
Application of Vinyl, Epon, Baked 
Phenolic, Neoprene, Thiokol Coatings 


Make it a HABIT... 
to check this page 


in the MW Plant and in the field. 


« RUBBER LININGS — Rubber and 


Koroseal Sheet Linings applied to 
tanks, pipe, process equipment, etc. 





MERRICK SCALE MFG. CO. 
171 SUMMER ST", PASSAIC, N. J. 











« METALLIZING — Sprayed Zinc and 
Aluminum for Corrosion Protection. 
Metal Spraying to build up parts, 
rolls, shafts, journals, etc. 


MW PLASTICOTE LINING — 
Applied to hot water tank interiors 
—eliminates rust— passes inspection. 


SURFACE CLEANING — Sand and 
Steel Grit Blasting in the large MW 
blastrooms or in the field. 


CONSULT BEFORE YOU SPECIFY 


Send Us Facts or Ask for Literature! 


PROTECTIVE COATINGS DIVISION 


METALWELD, 


economical operation in the INC 


process industries. Scotts Lane & Cresson Ave. 
Phila. 29, Pa- Victor 8-1810 


—EACH ISSUE 


This WHERE TO BUY Section 


CHEMSTEEL company. inc 


501 Chemsteel Bidg., Walnut St., Pittsburgh 32, Pa, 


Send data on Engineering & Construction facilities for 
ACID-ALKALI-PROOF CONSTRUCTION 
of processing & storage tanks & flooring. 


supplements other advertising in 
this issue with these additional 
announcements of products and 
services essential to efficient and 


STATE.... 


Mnmnnnnnnuceccesscuuceses 
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EMPLOYMENT OPPORTUNITIES 





The Advertisements in this section include all employment opportunities . 0 t, 


Positions Vacant 
Positions Wanted 
Part Time Work 


NATIONAL 


COVERAGE 


columns- 





DISPLAYED 
The advertising rate is $23.25 per inch 
all advertising appearing on other than a contract basis. 
tract rates quoted on request. 


An advertising inch is measured %” vertically on a column—3 
30 inches to a page. 


Subject to Agency Commission. 


Send NEW ADS to CHEMICAL ENGINEERING, 33 W. 42nd St., 


—RATES——- 


°56) for 
Con 


(effective Jan. 


Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 


$1.80 per line, 
count 5 average words as a 


Box Numbers—counts as 1 oy 
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CHEMIST or CHEMICAL ENGINEER 


We have several positions available to 
graduates interested in laboratory, de- 
ding or production 
end “of the rubber business. Our ex- 
pansion plans offer real potential and 
we would like to present our program 
to you on a confidential basis. Ohio 
location. In reply, state age, educa- 
tion and experience. 


we) ry 
v 2 € 





P-8006, Chemical Engineering 
520 N. Michigan Ave., Chicago 11, Ill. 


CHEMICAL ENGINEERS 


An active, confidential service! 
Interview at your convenience. 
Call, write or wire 
GLADYS HUNTING (Consultant) 
DRAKE PERSONNEL, INC. 
220 So. State St. Rm. 628 Chicago 4, 11. 
HArrison 7-8600 








CHEMICAL ENGINEERS 
$8,000 to $15 
Are you seeking that once in a lifetime opportunity 
with a national organization that spares no —- 
to obtain results? If you have experience in rub 
plastic or resins you qualify. Write us in strict 
confidence. 
MONARCH PERSONNEL 
28 E. Jackson Chicago 4, Illinois 








SANITARY ENGINEER 

Opportunity available for Sanitary Engineer in an 

expanding pulp and paper mill located in the Mid- 

dle Atlantic States. Age 25-35 years. Require man 

a in Poser Mill wastes, Paper Mill 

stream pollution and Paper — Water purification. 

No other experience will be given consideration. 

Good salary and cavencoment. Send resume of ed- 

ucational background and industrial experience, All 
replies Se 

6998, Chemical Engineerin 
330 Ww. 42 St., New York 36. N. *y 








CHEMICAL ENGINEERS 
M.S. or Ph.D.—Project & Process Design 
Need 1—10-15 yrs exp 4 1100 Mo 
Need 3— 5- 8 yrs exp 850 Mo 
4— 3- 5 yrs exp To $ 600 Mo 
CONTACT BOB POORE 
O’SHEA EMPLOYMENT SYSTEM 


“America’s Largest’ 
WaAbash 2-1884 


64 E. Jackson, Chicago, DL Tel. 














REPLIES (Bow No.): Addresg to office nearest you 
NEW YORK: $30 W. 42nd St. (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 





POSITIONS VACANT 


Wanted: Graduate hemical i for 
assistant plant manager in chemical plant. 
Applicant must be under 32 years of age and 
have two years experience in distillation and 
reaction processes. Contact: Synvar Corpora- 
tion, 415 East Front Street, Wilmington, 
Delaware. 














Position Open—Chemist or chemi 
must be familiar with the application and 
testing of Organic finishes. Should have ex- 
perience in shading. Must be familiar with the 
operation and control of phosphate coating 
equipment, pickle equipment etc. Must have 
both laboratory and plant experience. Provide 
personal and experience data, and address the 
Asst. Manager of ee Gibson Refrig- 





Position open for Chemical Engineer, 25-35 
years of age, in branch operation of medium- 
sized company engaged in non-metallic min- 
ing, refining and processing. Must be capable 
of assisting the plant superintendent in all 
phases of the operation. Experience in both 
production supervision and pilot plant work 
not essential, but considered to be good back- 
ground for this position. Considerable oppor- 
tunity exists for capable, aggressive person. 
Salary open. Location Southwest U.S.A. 
P-7823, Chemical Engineering. 


Chemical Safety Engineer technically trained 
safety engineer with chemical plant experi- 
ence wanted to head up safety, fire protec- 
tion, and plant security, in heavy chemical 
plant in West Virginia. Fine opportunity to 
exercise initiative and organizing ability, with 
free hand to do what's needed. Please state 
experience and desired salary range in reply. 
P-7782, Chemical Engineering. 


Process Engineer—Engineering graduate ex- 
perienced in the process design of various 
types of petroleum refining process units re- 
quired by a midwestern engineering and con- 
struction firm. Please submit resume and pho- 
tograph indicating education, experience, and 
salary requirements to P-7781, Chemical En- 
gineering. 
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CHEMISTS—CHEMICAL ENGINEERS 


B.S. to Ph.D. Beginners—Experienced 
We place EXCLUSIVELY with 
a, Companies 


In—Send 5 résum 
“SELECTIVE PLACEM ma 


PLOYMENT AGEN 
17 William gtrect ark, N. J. 
C. A. Reed Jr., M.Sc. s. a. M.Sc. 














POSITION VACANT 


Assistant to Manager—Fin-Tube Coil Sales 
leading manufacturer of air conditioning, 
heating, ventilating and heat transfer equip- 
ment has an opening for a graduate engineer 
interested in sales management. The man ac- 
cepted will assume diversified duties in en- 
gineering sales and business administration. 
Two or three years’ experience with heat 
transfer equipment and/or fluid flow desired. 
Send detailed resume of education, experience 
and salary desired to Manager of Staff Em- 
ployment, The Trane Company, La Crosse, 
Wisconsin. 








‘SELLING OPPORTUNITY ‘OFFERED 


Exclusive Agencies and distributorships avail- 
able in most areas for handling range of new 
patent straight-through diaphragm valves. 
Manufacturers representatives invited to ap- 
ply, giving present lines and territory covered. 
Write Stockdale Engineering Co., Box 144, 
Haddonfield, New Jersey. 


Be EMPLOYMENT SERVICES 


Salaried Positions $5,000 to $35, 000. ‘We 
offer the original personal employment service 
(established 45 years). Procedure of highest 
ethical standards is individualized to your 
personal requirements. Identity covered, pres- 
ent position protected. Ask for particulars. 








R. W. Bixby, Inc., 653 Brisbane Bldg., Buffalo 
ju iS 

Salaried Personnel, $5,000-$35,000. This 
Confidential service established 1920, is 


geared to needs of high grade men who seek 
a change of connection, under conditions 
assuring, if employed, full protection to 
present position. Send name and address only 
for details. . Personal consultation invited. 
Jira Thayer Jennings, Dept. L, P. O. Box 674, 
Manchester, Vermont. 





CHEMICAL ENGINEERS 


MID-WEST 


Major expansion of operations 
will provide opportunities for 
chemical engineers interested in 
production and pilot plant fields. 
Also openings for chemical engi- 
neers with approximately 5 years 
experience in engineering design. 
Applicants must be eligible for 
AEC clearance. Resumes will be 
treated in confidence and should 
be directed to 


PW-7942, Chemical Engineering 


520 No. Michigan Ave., Chicago 11, III. 














LEGAL NOTICE 


STATEMENT REQUIRED BY THE ACT OF AUGUST 
1912, AS AMENDED BY THE ACTS OF 


MARCH 3, 1933, AND JULY 2, 1946 (Title 
39, United States Code, Section 233) 
meee THE OWNERSHIP, 
MANAGEMENT, A) 


CIRCULATION 


Of Chemical Engineering pins monthly at Albany, 
New York for October 1, 1955 


1, The name and address of the publisher, editor, man- 
aging editor, and business manager is: Publisher, McGraw- 
Hill Publishing Company, Inc., 330 West 42nd Street, New 
York 36, N. Y.; Editor, John R. Callahan, 330 West 42nd 
Street, New York 36, N. Y.; Managing editor, ne B. 
Pope, 330 West 42nd Street, New York 36, ;_ Busi- 
ness manager, Anton J. Mangold, 330 West Mend "Street, 
New York 36, N. Y. 

2. The owner is: McGraw-Hill Publishing Company, 
Inc., 330 West 42nd Street, New York 36, N. Y.; Stock- 
holders holding 1% or more of stock: Donald C. McGraw 
and Willard T. Chevalier, Trustees for Harold W. Mc- 
jraw, Donald C. McGraw and Elizabeth M. Stoltzfus, all 
of 330 West 42nd Street, New York 36, N. Y.; Donald C. 
McGraw and Harold W. McGraw, Trustees =, Catherine M. 
Rock, 330 West 42nd Street, New York 36, N. Y.; Donald 
C. McGraw, 330 West 42nd Street, New York 36, N. » 
Mildred W. McGraw, Madison, New Jersey; Grace W. 
Mehren, 536 Arenas Street, LaJolla, California; Touch- 
Gene & Company, c/o Wellington Fund, Inc., Claymont, 

el. 

3. The known bondholders, mortgagees, and other secu- 
rity holders owning or holding 1 percent or more of total 
amount of bonds, mortgages, or other securities are: None. 

4. Paragraphs 2 and 3 include, in cases where the stock- 
holder or security holder appears upon the books of the 
company as trustee or in any other fiduciary relation, the 
name of the person or corporation for whom such trustee is 
also the statements in the two paragraphs show the 


acting; 

affiant’s full knowledge and belief as to the circumstances 
and conditions under which stockholders and security hold- 
ers who do not appear upon the books of the company as 
trustees, hold stock and securities in a capacity other than 


that of a bona fide owner. 


McGRAW rT PUBLISHING COMPANY, INC. 
y J. A. GERARDI, Vice Pres. & Treas. 


Sworn to Bi, pincers before me this 15th day of 


September, 1955. 
[SEAL] ELVA G. MASLIN. 


(My Commission expires March 30, 1956) 





NEED ENGINEERS? 


An employment advertisement in this EMPLOY 

MENT OPPORTUNITIES section will help you find 
the engineers you need. It’s an inexpensive, time 
saving method of selecting competent personnel for 


ENGINEERING offers you an opportunity to choose 
the best qualified men available. 
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ENGINEERS 
MAJOR EXPANSION 


Creates Promising Positions 


Aeronautical Engineers 
Chemists 

Chemical Engineers 
Mechanical Engineers 
Physicists 


Stimulating jobs with a future in Combus- 
tion Research and Development . . Ap- 
plied Research, Development Engineering, 
Evaluation, Fundamental Engineering and 
Program Planning. 


At General Electric’s Aircraft Gas Turbine 
Development Department, there is a major 
permanent expansion, creating permanent 
positions with career possibilities as big as 
your own abilities. If you have a ° 
M S or Ph D, and would like to work for 
an established industrial leader, get in 
touch with us. Opportunities for those 
with or without industrial experience in 
the areas of Burner Design, Combustion, 
Fuels, Fluid Flow, Heat Transfer and 
Thermodynamics. 


Please send resume to: 


Mr. D. R. LESTER 
Aircraft Gas Turbine Division—Evendale Plant 


GENERAL @® ELECTRIC 


Cincinnati 15, Ohio 


Roce. cen ennios enin ein oiniannilehathistiatenetiomeeran 





WANTED 
MECHANICAL 
ENGINEER 


for plant engineering and 
design, college graduate, 
five or more years’ experi- 
ence in industry for modern 
expanding heavy chemical 
manufacturer in Ohio Val- 
ley, West Virginia panhan- 
dle. 


P-7844, Chemical Engineering 
330 W. 42nd St., New York 36, N. Y. 











IMPORTANT TEACHING POSITIONS 
OPEN IN ISRAEL 


Technion, Israel Institute of Technology 
in Haifa, Israel, proposes to appoint: 


Professor of Mathematics 

Professor of Physical Chemistry 

Professor of Chemical Engineering 
Professor of Applied Biology 

Applicants should have first-rate professional 
and academic qualifications, be willing to in- 


tegrate themselves into the life of the country 
and, in due course, to teach in Hebrew. 


Applications with full details should be sent in 
duplicate, for transmission to Haifa, to the: 


AMERICAN TECHNION SOCIETY 
1000 Fifth Avenue. New York 28, N. Y. 








Outstanding 
Opportunity 


FOR YOUNG SCIENTISTS 


© Chemical Engineers. .. 
® Organic Chemists. .. 
© Physical Chemists. .. 


© Mechanical Engineers. . 


One of the world’s largest manufac- 
turers of man-made fibers has an oppor- 
tunity for young scientists. Its principal 
production is cellulosic fibers, but its ex- 
tensive research facilities constantly 
explore the entire field of man-made 
fibers. 


Courtaulds (Alabama) Inc. has a new 
production plant and research facilities 
in Mobile, Alabama. It is anxious to ob- 
tain several young men who have not 
placed a ceiling on their professional 
attainment. The Company wants young 
men of proven scholarship and unlimited 
ability to grow. The opportunity for 
advancement is great because the Mobile 
operation is young and the staff is still 
quite small. 


Courtaulds needs four CHEMICAL 
ENGINEERS whose interests are in the 
direction of plant technical problems or 
research. These men should be recent 
honor graduates, with a desire to fur- 
ther their professional growth in a sub- 
stantial company which is sympathetic 
to academic and professional attainment. 
An opportunity can be provided for 
such young scientists to associate with 
some of the outstanding people in the 
man-made fiber field. 


Courtaulds needs the same type of 
scientists in ORGANIC CHEMISTRY and 
PHYSICAL CHEMISTRY, and can pro- 
vide the same opportunities as noted 
above. 


MECHANICAL ENGINEERS are needed 
in the Engineering Department for design 
work on new plant and modifications 
calling for a great deal of automation. 


Qualification standards for all appoint- 
ments are extremely rigid, because the 
opportunity for growth is great and the 
remuneration is comparable. 


Send full particulars to: 


Director of Industrial Relations 
COURTAULDS (Alabama) Inc. 


P. O. Box 1076 
Mobile, Alabama. 


EMPLOYMENT OPPORTUNITIES 














OPPORTUNITY 


In Eastern Pennsylvania 


CHEMICAL © MECHANICAL 
ENGINEERS 


The leading company in the fleld of engineering 
design, manufacture and construction of oxygen 
generators and low temperature processing plants 
offers junior to management positions to carefully 
selected engineers who desire to participate in a 
jm ae growing field serving metallurgical, chemi- 
cal, and petroleum industries. Staff of 150 engi- 
neers and 600 workers in three factories. 


Mechanical “inte 


Intermediate 
Devel t, design, m 


Junior 

ture, tests on rotating 
and reciprocating machinery, stress analysis, bear- 
ings, lubrication, thermodynamics, aerodynamics, 
fluid flow and kinetics combined with mechanical 
aptitude and natural ability. Chief engineer must 
have at least 10 years experience. 


Project 


Ch laal hanical 





Senior 
Intermediate 
Junior 


r s with major ex- 
perience or interest in chemical or process equipment 
and plants design and construction. Practical ap- 
plication of thermodynamics, fluid flow, heat trans- 
fer, distillation, fluid separation processes, piping, 
control and instrumentation combined with strong 
mechanical sense and ability to coordinate a project 
from contract to completion. 


Pressure Vessel Designer 


Senior engineer to supervise ane design. pressure 
vessels of carbon and st els, and 
copper to ASME code. Minimum of five years ex- 
perience. Must be thoroughly familiar with codes, 
welding details, and manufacturing methods. 


Chemical Engineers 


Process Design 
Economic Evaluation and Estimating 
Research and Development 


The process and research and development engineers 
must have maximum strength in chemical engineer- 
ing thermodynamics, fluid flow, heat and mass 
pans ot distillation, and physical fluid separation 

rocesses, combined with originality and creative 
ability for the separation of complex mixtures of 
low molecular weight gases by low temperature 
means. The research and development engineer 
must also be an experimentalist. The economics 
and cost engineer must combine many of the above 
qualifications with a strong interest in cost and 
economic factors. 


Sales Engineer Junior 


Chemical engineering background with at least two 
years’ experience with the process or metallurgical 
industries with strong desire and aptitude for high 
level sales. Will assist on staff while training. 


Manufacturing Engineer 


To prepare detailed f In 
structions for pressure vessels, cone ee and 
process equipment. Experience in machine shop 
practices, sheet and light structural fabrication, 
copper smithing, tooling and jigs. Liaison with 
engineering and manufacturing. 


Highest salaries commensurate with training and 
experience. Profit sharing and other benefits. This 
is an excellent opportunity for engineers with above 
average ability and initiative to progress in the 
rapidly expanding new field of low temperature 
processing. Applications ae be treated in Strict 
confidence and should 
experience—interest and other information which 
will help us to understand and evaluate you. 
Write to B. H. Van Dyke 


AIR PRODUCTS 
INCORPORATED 
P. 0. Box 538 Allentown, Penna. 
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EMPLOYMENT OPPORTUNITIES 








Plant Engineer 


Graduate Mechanical or Chemical Engineer 
needed with minimum of five years project 
engineering experience dealing with process 
equipment, construction, estimating, design, 
utility analysis, and maintenance to supervise 
plant engineering and maintenance function 
of a large expanding Resin, Varnish, Wire 
Enamel and Paint Plant located in upsta‘e 


New York. 


Reply giving full details of experience, 
education, earnings and salary require- 


ments. 


P-7879—Chemical Engineering, 330 W. 42nd St., New York 36, N. Y. 


SALES ENGINEER 


Are you interested in a sales engineering 
position in the field of instrumentation 
and automation? We are looking for 
chemical engineering graduates 25 to 35 
years of age for Knoxville, Tennessee and 
Charleston, West Virginia. Must be will- 
ing to locate here and travel adjacent 
territory. 


Compensation on straight salary basis, 
all expenses paid and car furnished with 
liberal fringe benefits. Sales experience 
desirable, but not necessary as we pro- 
vide Klein Sales Aptitude Test at our 
expense. 


Successful applicants will receive thor- 
ough training course at our factory, Fox- 
boro, Massachusetts before being as- 
signed to branch office. 


If you are interested in a real oppor- 
tunity with a progressive organization, 
please write A. H. Shafer, The Foxboro 
Company, 2270 Noblestown Road, Pitts- 
burgh 5, Pa. sending complete resume of 
education and past experience. 








MANUFACTURERS REPRESENTATIVE 


Agents for Metropolitan New York—New 
Jersey, Chicago, St. Louis, and Florida 
areas to sell Fluid Mixing Equipment to 
chemical, petroleum, drug and food in- 


dustries. 
CHEMINEER, INC. 
1044 East First Street Dayton 2, Ohio 








Wanted 
CHEMICAL ENGINEER: 


For process development and production 
work. Two to five years’ experience pre- 
ferred. Modern expanding chemical man- 
ufacturing plant in West Virginia’s Ohio 
River Valley section. Engineering now in 
progress for several new products. Modern 
research and development facilities now 
being constructed. Excellent opportunities. 


P-7349, Chemical Engineering 
520 N. Michigan Ave., Chicago 11, III. 


OPPORTUNITY FOR 
CHEMICAL PROCESS EQUIPMENT 


ENGINEER 


Unusual opportunity for one with ambition to join 
a small but long-established and progressive firm 
in a friendly New England community. This com- 
pany has the diversification of three product divi- 
sions that are nationally known and has recently 
added and is now expanding a newer division 
manufacturing processing equipment with commer- 
cial installations proven in a number of different 
industries throughout the United States. There is 
an attractive future for a recent chemical engineer- 
ing graduate with a few years’ practical experience. 


P-7917, Chemical Engineering 
330 W 42nd St., New York 36, N. Y. 





EXCLUSIVE TERRITORIES 
AVAILABLE 


For firms or individuals to sell and service 
leading manufacturers complete line of 
Corrosion Proof Materials 
and Construction 
On Commission Basis. Locations Avail- 
able: Alabama, Carolinas, Georgia, Min- 

nesota, Missouri, Virginia, Kansas. 


RW-4227, Chemical Engineering 
520 N. Michigan Ave., Chicago 11, Ill. 








CHEMIST OR ENGINEER 


With leanings toward Physical Chemistry and an 
affection for short-and long-term laboratory prob- 
lems. Recent graduate or a few years’ experience 
at the Bachelor level desired. 
P-7976, Chemical Engineering, 
330 W. 42nd St., New York 36, N. Y 











COMBUSTION ENGINEER 


For research and development of gas & 
oil fired burner equipment for industrial 
processing. This is a newly created posi- 
tion with many interesting possibilities. 


WESTERN PRODUCTS, INC. 


P. O. Box 31 New Castle, Indiana 








ENGINEERING ECONOMICS 


Young chemical engineer with a flair 
for economic studies needed by a growth- 
minded eastern chemical company offer- 
ing unusually attractive working and liv- 
ing conditions. This man will work on an 
expanding team reporting directly to top 
management. Some plant experience de- 
sirable, chemical engineering degree es- 
sential. Replies held in confidence. Send 
resumes, including salary history, to 


P-7839, Chemical Engineering 
330 W. 42nd St., New York 36, N. Y 


CERAMIST or 
PHYSICAL CHEMIST 


With strong interest in research involving high 
temperature solid state reactions between un- 
usual ceramic materials, to participate in pro- 
gram to develop ceramic components for 
atomic energy uses. Advanced degree or ex- 
perience desirable. To work in modern labo- 
ratories with excellent facilities. 


Reply to Manager, 
Salaried Personnel Administration, 


The Carborundum Company 
Niagara Falls, New York 

















CHEMICAL MARKET RESEARCH 
Our Iting 





for young pte and/or chemical engineers who are looking ahead. 


service to the chemical process industries means we have openings 


No market research 


training is necessary but some industrial experience is indicated plus an active interest in the 
economic and marketing phases of the chemical process industries. Obviously training or 


experience in market research would be — 


| 4 





Roger Williams T. 


Inc 
148 East 38th Street, New York 16, New York Murray Hill 5-5257 








WANTED 
TECHNICAL EDITORS 


To provide for its continued growth 
Chemical Week is seeking twe addi- 
tional assistant editors — _ preferably 
chemists or chemical engineers with two 
to three years business experience. Es- 
sential: Ability to meet people, dig out 
facts, interpret them intelligently and 
write lucidly. Please submit resume to: 

PERSONNEL DIRECTOR 
cme) . ae co. 
NEW. YORK 36, N. Y. 
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SEARCHLIGHT SECTION 


lassified 


BUSINESS OPPORTUNITIES 
UNDISPLAYED 


$1.80 a line (effective Jan. ‘56) minimum 3 lines. 
To figure advance payment count 5 average 


words as a line. 


BOX NUMBERS count as one line additional in 


undisplayed ads. 


DISCOUNT of 10% if full payment is made in 
advance for four consecutive insertions of undis- 


played ads (not including proposals). 


Send NEW ADVERTISEMENTS to N. Y. Office, 330 W. 42nd St., N. Y. 36, 


Advertising 


EQUIPMENT - USED or RESALE 


RATES—— DISPLAYED 
The advertising rate is $16.95 per inch (effective 
Jan. ‘56) for all advertising appearing on other 
than a contract basis. Contract rates quoted on 
request. 
AN ADVERTISING INCH is measured 7% inch 
vertically on one column, 3 columns—30 inches 
—to a page 
EQUIPMENT WANTED or FOR SALE ADVERTISE- 
MENTS acceptable only in Displayed Style. 

N. Y. for December issue 


closing November 3rd 








BIG SAVINGS IN GUARANTEED EQUIPMENT 


DRYERS & KILNS 
Devine #12 & #23 Vac. gaat oye 
tokes 2’ x 6’ Rotary Drye 
d—aAlbriaht- Neil 4’ x a Atmos ‘Drum Dryers. 
|—Buffalo Vac. Drum D 0"" 
CENTRIFUGALS “7 CENTRIFUGES 
4—Tolhurst 40’ Suspended Type Centrifugals. 


8—Centrifugals 12’’, 30’’, 40’’ & 48’ Steel, Copper, 


Stainless & Rubber Lined. 
6—Sharples Centrifuges #5A Stainless. Also #6. 
3—De Laval Multiple Clarifiers #200, 300 & 301. 


FILTERS 
#2 Sweetiand Filter 12 Stainless Covered leaves. 
i—Vallez 41 Stainless Covered Leaf Filter, type 49. 
Sperry & Shriver 12’ to 36 sq. iron & wood. 
Gen. Amer. 2’ x ’ Rotary Vac. Filter. 


KETTLES & TANKS 
Pfaudler 250 & 500 gal. a" Lined Kettles. 
i—Dopp 350 gal. C.1. Jack. Vac. Kettle. 
Devine & Stokes Impreg. Units 30” & 36” dia 
Devine 1000 =. closed Jack. Steel Kettle. 
1—2300 gal. vert. agit. —_ Stee! Kettle. 
&—Jacketed Ketiles 50 to 2300 gals. 
i oa Lead-Lined Kettle. 
00 gal. vert. Glass Lined Tan 

50 Stalatens Alum., Copper, Glass’ & Lead Lined 

Kettles & Tanks. Also new Stainless 


PULVERIZERS S a 
3—Mikro Cuivertens? § 7781, 


Ball Mil 
#1 Raymond Automatic Pulverizer "0 H. P. motor. 
i—Raymond #00 Pulverizer 30 H.P. Complete 


s. 
rged Hammer Mill. 

Jeffrey 18’’ x 18” Single Roll Crusher. 

Buchanan 5” x 12”" Jaw Crusher. 


x SF é e : ‘4? Pebble Mills. 


Day Hercules Spike Crusher |'/2 HP. oe 
Hammer Mills & Pulverizers 3 to 50 H.P. 
i—Schutz-O’Neil 20’ Pulverizers. Also #1. 
Williams #3 & 2xx Hammer Mills. 

oo , x xy ————- Mills. 

i—Lehman 4 w.c. 36’ Steel 

3—Steel 3 Rolt Mills 9’ sD", fon Ssoe a ie? "x40". 
i—Lehman 4 Roll W.C. 12 x 36” Steel Mill. 
3—Houchin 18’’x36’’; 4 Roll rj Stone Mills. 
Ball & Jewell Rotary Cutters L #1 & #2. 
2—U. S. & Premier |'/2 H.P. Colicid Mills. 


MIXERS & SCREmSS 

Lancaster 6’ dia. Vert. Mixer 25 H.P. 
Baker Perkins double arm 100, 50 #9 gals. 
2—Read 50 & 100 gal. double arm mixers. 
Kent 3 HP. Continuous Dry Mixer. 
Horiz Mixers single & double arm to 200 gal. 
3—Day 8, 15 & 40 gal. Pony Mixers. 
Read 40 and 80 at. vertical Mixers. 
6—Lead — Paste Mixers 50 to 150 9 : 
Tyler 3’x5’ Vibratory 2 Deck ph tg “Other sizes. 
a 3000+ horiz. —e mixer. 

0—Dry Spiral Mixers 50 3000+. 
\2— Portable Elec. poh By V4 to 3 H.P. 


MISC. & SPECIAL 
Banbury size B lab mixer. 
Thropp tab rubber or plastic mill. 
Kux 2'/2”’ single punch Preform Machine. 
Belt Conveyors 12’, 15’ & 20’ long. 
Anderson & French Oil Expellers. 
Gould 75 HP Centrifugal Pump. 250 PSI. 
i—Marco 200 Stainless Steel a. 
Filling Machines powder, paste & liquid 
Rotary & Single Punch Tablet Machines, Y2"’ to 4"". 
1—Howe Mogul Barrel & Bag Packer. 
2—Worthington 12’’ x 12”’ x 12’? Vac. Pumps. 
6—Devine Stokes & Buffalo Vac. Pumps. 
Soap Machinery for Toilet, Laundry, Chip. Liquid. 
Plastic & Rubber Mills, Calenders, Hydr. Presses. 
Inject. Mold Equipt. Extruders, Banbury Mixers. 


NEW TANKS, STAINLESS & CARBON STEEL, BUILT TO YOUR SPECIFICATIONS 
WE BUY YOUR SURPLUS MACHINERY & COMPLETE PLANTS 
PARTIAL LISTING, WRITE FOR BULLETINS 


STEIN EQUIPMENT COMPANY 


107 - 8th St., Brooklyn 15, N. Y. 


Sterling 8-1944 Cable Machequip 








FOR SALE 


1500 gal. Vert. S.S. Tank, agit 
60” Conts}ineel Extractors, Type #316 S.S. 
42” x 120” Buflovak Double Drum Dryer. 
50 to 200 gal. S.S. Mix Tanks, water p 
300 gal. Horiz. S.S. tent. 3’ x 7’ t. 
650 gal. Horiz. S.S. Tank, 4’ x 7’, agit. 
1800 gal. Stainless Steel ‘ruck Tank. 
5 ft. S.S. Vacuum Pan with accessories. 

al. Pfaudler te 

ad Jkt. Kettles. 





50 to Ss. 
26” te. 0A een copper lonoee 
30 ton Howe Suspension Tank Scale. 


Frick Evaporative Amm. Condenser, 20 tons. 
Send us your inquiries 
LESTER KEHOE MACHINERY CORP. 


| East 42nd Street New York 17, N. Y. 
MUrray Hill 2-4616 


FOR SALE 


Complete Crystallizing and Filtering Unit in- 
stalled 1951, used on Epsom Salts, capacity 
1670 Ibs. crystals per hr. 
Swenson Continuous Rubber Lined Vac. Cool- 
ing Crystallizer. 
Feinc 6’ dia. Horiz. Filter S/S and Steel Con- 
struction. 
Shriver 30’’ plate & frame Filter Press. 
2100 Gal. S/S Horiz. Tank; Pumps; Tanks; 
Kettles. 

All units in very good condition. 


We buy your surplus. 


THE MACHINERY & EQUIPMENT CORP. 


533 West Broadway New York 12, N. Y. 
GRamercy 5-6680 





HARRY PEARLMAN, Pres. BILL WOLF, Vice-Pres. 











All Kinds of Oil Refinery and 
Chemical Equipment, also Tanks 
Write — Wire — Phone 
Weinstein Co., Div. of Surplus & 


Salvage 


ne 
610 West 8th Street Jamestown, New York 


CUSTOM REFINING 

FACILITIES ... 

© Complete Distillation 
Service @ Distillations 

@ Extractions @ Fractionations 
Drum Lots—Tank Cars 

@ All Types of Crude Mixtures 


AVAILABLE 


WANTED 








WANTED—SURPLUS 
Chemicals—Dyes—Drugs 
Colors—Pigments—Oils—Waxes 
By-Products—Wastes—Equipment 


CHEMICAL SERVICE CORP. 
80-04 Beaver St. New York 5, NY 


© By-Products, Residues, 
Wastes 
© Contaminated Solvents 


CHEMICAL & 
ENGINEERING CO., Inc. 


Box 426, Union, N. J. MUrdock 6-5252 








LIQUIDATION 


Purchased 1953 Used 30 Days* 


TANKS 
1—Pfaudler 5’x18’ Horiz. glass lined 2500 


gal. 

~Se 78x96" Vert. Glass lined 
gal. 

2—1500 gal. 316 S/S 5’x9’ Vert. 20 PSI. 
1—7500 gal. 316 S/S clad 12'x6’x5’6" cone. 
1—750 gal. 316 S/S 5’x5’ cone bottom. 
3—4' diam. 316 S/S Conical Hoppers. 
2—3'x32"" 316 S/S Conical Hoppers. 
1—2'x3’ Horizontal Closed 316 S/S. 
1—21/2'x3/2' Horizontal Closed 316 S/S. 
2—3'x31/2' Horizontal Closed Nickel Clad. 
2—7'x11' Vert. Steel Brick & Lead lined 
1—7'x7'4"' Vert. Steel Brick & Lead lined. 
1—6'x6’ Vert. Steel Brick & Lead lined. 
1—4'x5'6" Vert. Steel Brick & Lead lined. 
4—4’x8' Hor. Steel ASME 25 psi. 
1—4’x5’x6’”’ Hor. Steel ASME 25 psi. 
2—3'x7' Vert. Steel ASME 25 psi. 


PUMPS—CENTRIFUGAL 


— Vert. 316 S/S 70 gpm 157’ hd 
P 


H 
1—Lawrence Vert. 316 S/S 55 gpm 107’ hd 
7/2 HP 
2—Lawrence Vert. 316 S/S 50 gpm 107’ hd 
5 HP 


3—Karbate Series 5A 60 gpm 60’ hd 5 HP 
9—Karbate new Impellers 

1—I.R. 1000 gpm Series 5CRVL 40 HP 
2—1I.R. 1000 gpm Series 5CRVL 30 HP 
2—I.R. 650 gym Series 5CRVL 30 HP 


CONVEYORS 


3—Link Belt 316 S/S 18x12", 18x10’, 
18”x7’ twin screw 

1—Link Belt Steel 10’’x16’ twin screw 

9—Link Belt 12’ Troughing Belt Conveyors 
15’, 20’, 30’, 35’, 45’, 50’ open and closed 
with drives and motors. 


REACTOR—CONDENSERS 


3—4’x13' closed 316 S/S Reactors or Con- 
verters with 109-3’'x6’ 316 S/S tubes 150 


psi 

1—Pfaudler 250 gal. Hastelloy C. Reactor 

2—Pfaudler Monel Heat Exchanger 62 sq. ft. 

9—Karbate Heat Exchangers 370, 188, 70, 
16.4 sq. ft. 


DRYERS 


1—Buflovak 6’x5’6’’ Monel Drum Flakers 
NEW with drives and motors 

1—Rietz 30’ ‘‘Thermoscrew’’ Conveyor Dryer 
304 S/S NEW with drive & motor 


MISCELLANEOUS 


1—I.R. Jet oe ge y Unit complete 208 
Tons 65.5° F. to 60° F. 

ae R. Jet 5 thr Ml Unit complete 136 
Tons 50° F. to 45° F. 

1—Patterson 7’'6’’ Conical Blender Rubber 
lined with drive & 15 HP motor 

20—Link Belt Reducers and drives from 34 HP 
to 15 HP 


* All motors are 3/60/440 V. explosion proof. 





SPECIAL 


Large quantity Valves, Piping, Fittings 
in Stainless, Karbate, Glass, Glass- 
lined, porcelain, NEW & USED. Large 
quantity explosion proof light, fixtures, 
grating, conduit, structural siecei. 


SEND US YOUR REQUIREMENTS. 
BRI LL EQUIPMENT 
COMPANY 


2401 Third Ave., New York 51, N. Y. 

















Box 426, Union, N. J. Murdock 6-5252 
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AUCTION SALE 











WE HAVE BEEN COMMISSIONED TO SELL 
AT PUBLIC AUCTION SALE BY THE 
BOARD OF DIRECTORS OF 


CONSOLIDATED DISTILLERIES, INC. 


COMPLETE 


DISTILLERY 


ON THE PREMISES AT 


EAST TAUNTON, MASS. 


(14 Miles from Providence, Rhode Island, 24 Miles South of Boston) 


THURSDAY, NOV. 3 


Starting at 10:30 A. M. 


ALCOHOL UNITS 


48” Copper Beer Still, 500 Proof Gal. Per Hr. w/Preheater, Dephlegmator, Fusit 
Oil, Scrubber, Tail Box, Preheater & Condensors—w/60" Copper Rectifying Still 
203’ High w/Rectifying Plates 

40” Copper Beer Still 30° High w/60" Copper Rectifying Column, Copper Con- 
densors, Dephlegmator, Preheaters, Tail Boxes & Etc. 

Glass Lined Batch Still—900 Gal. Cap.—54” Copper 12 Plate Rectifying Column, 
Dephlegmator & Condensor & Etc. 

Copper Dump Tank & Troughs, Bronze Steam Pumps, Copper Pipe, Valves, 
Condensors & Etc. 


YEAST ROOM 


Mash Coolers—14 Section w/Copper Tubing 

6 Yeast Tanks w/Copper Coils & Agitators 

Louisville 24 Press w/Endless Filtering Belt 

Mixing Tanks Lead Lined w/S.S. Mixers 

Cistern Tanks—4200 Gal. Cap. 

Steel Weight Tank w/Scale—16000# Cap. 

Pressure Cookers 5° x 28’—4100 Gal. Cap. w/Controls 

S. S. Dump Tanks, Copper Pipe & Valves, Blowers 

Pumps & Motors, Steel Tanks w/Copper Coils & Paddle Agitators, Autoclave, 
Copper Jacketed Kettles, Port. Elec. Agitator Mixers, S. S. Motor Pumps & Etc. 


TANKS 
4—S. S. Tanks, 2000 Gal. Cap. 
8—High & Low Copper Wine Tanks—2500 to 5500 Gal. Cap. 
9—Fusel Oil & Reflex Copper Tanks—100 to 1350 Gal. Cap. Distilled Water 
Tank, Copper Lined—6500 Gal. Cap. 
31—Cypress Wood Stave Tanks—8000 to 25000 Gal. Cap. 


BOTTLING EQUIPMENT 
2—World Semi Automatic Labelers 
Karl Kiefer Automatic 72 Spout Bottle Washer 
McMackin 48 Spout Bottle Washer 
8 & 16 Spout Automatic Vacuum Fillers 
Karl Kiefer Pulp Filters 
Filter Presses w/Hydraulic Pulp Presses 
Disc Filter, Fulflo Filter 
Casing Equipt., Conveyors, Elevators, Etc. 


PLANT & HANDLING EQUIPMENT 


Electric Platform Lifts, Electric Hoists 
Platform Scales, Fork Lift Truck—4000 to 6000 Lb. Cap. 
2 Stainless Stee] Truck Tank Trailers—3000 Gal. Cap. 


CALL/WRITE/WIRE AUCTIONEERS FOR FREE BROCHURE 
DAVID WEISZ CO. MILTON J. WERSHOW CO. 


Auctioneers Auctioneers 


840 San Julian St. 7213 Melrose Ave. 
Los Angeles 14, Calif. Los Angeles 46, Calif. 


Michigan 8005 WeEbster 3-8541 


STORAGE TANKS 


—Prompt Shipment— 


GLASS LINED TANKS — USED — 3000 
gallon capacity. Welded construction — 
Fully insulated. Equipped with man- 
head. Suitable for milk, food products, 
lily white chemicals, solvents and fine 
lacquers. 

VARNISH TANKS—USED—54” diameter 
x 14’6” high (or long) 4” Steel—Weld- 
ed construction—1700 gallons. 

MISCELLANEOUS TANKS—Various sizes 
and types. 


ERMAN-HOWELL DIVISION 
LURIA STEEL & TRADING 
co 


332 South Michigan Ave. 
Chicago 4, Ill. 


Telephone: Wabash 2-0250 








NOVEMBER SPECIALS 


13,000 Gal. Type 347 S.S. Hor. Tank 
AT&M Centrifuge SS 42’° has 40 HP mtr. 
BP 100 gal. SS Mixer, 20 HP Exp mtr. 
Raymond #40 SS Imp Mill, 40 HP mtr. 
Roto Louvre SS 5’x20’ Rotary Dryer 

Day 5 galion SS Jktd Mixer, sigma arms 
Gen. American 42” x 120” Twin Drum 

Dryer 

Mikro Pulverizer #4 with 40 HP mtr. 
Oliver Filter 8’x8’, Acid Resistant, 15 HP 
Hersey 4’x30’ S/S rotary dryer, complete 








NEW—Steel & S/S Mixers, Kettles & 
Tanks, Fabricated To Your Specifica- 
tions. Engineering Advice Available. 











WE BUY COMPLETE PLANTS OR SINGLE 
UNITS. WHAT HAVE YOU FOR SALE OR 


TRADE? 
YOU CAN BANK ON 
EQUIPMENT 
CLEARING HOUSE, INC. 


111 33rd Street, Brooklyn, N. Y. 
SOuth 8-445 1—4452—-8782 








MAGNETIC SEPARATORS: Exolon High 
Intensity, 30” type DI. 4—Dings type 
K, 3 roll and 4—type IR, 5 roll, with or 
without 3 phase, 60 cycle, 440 volt, 


M. G. set, 
KILN: 4 ft. x 42 ft. complete. 
SEPARATORS: 2—Gayco and Sturtevant 
14 ft. 


BALL MILL: 5 ft. x 21 ft., all steel. 

OVERHEAD ELECTRIC TRAVELING 
CRANES: 10 ton capacity, 54 ft. span, 
4 motor, bucket operating, cage control, 
440 volt, A. C. with quantity of new 
parts. Other cranes A. C. and D. C., 
5 to 150 tons capacity, various spans. 

LOCOMOTIVE CRANE: 25 ton capacity, 
standard gauge, gasoline powered, 
cast steel trucks, air brakes, with or 
without 114 yd. Williams clam shell 
bucket, thoroughly modern, excellent 
condition. Located Minnesota. For sale 
or rent. 

WE BUY AND SELL EQUIPMENT THROUGH- 
OUT NORTH AND CENTRAL AMERICA 


A. J. O'NEILL 
Lansdowne, Pa. 


Phila. Phones: 
MAdisn 3-3800—3-3801 














FIRE EXTINGUISHERS 
5 Used 40 Gal. Foam Type Phomene Fire 


Extinguishers 400# test, each mounted on 
wheels. First class condition. 


FS-8094, Chemical Engineering 
330 W. 42 St., New York 36, N. Y. 
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SEE OUR STOCK 


AUTOCLAVES 
2—Blaw Knox 1% gal. St. St. agit. 2000# 


Pr. 
3—St. St. T347, 13 gal., 1400# test, 50# 
jkt. 


CENTRIFUGALS 


1—AT&M Susp. 48” dia. Perf. Basket, St. 
St., Fume tight 

1—Fletcher Susp. 40” dia. Imperf. Basket, 
Steel 

1—Tolhurst Susp. 26” dia. Imperf. Basket, 


teel 
1—Bird 36” x 50” Solid Bowl, Steel 
1—Bird 24” Horiz. Steel 
1—Sharples 16P Pressuretite, St. St. UN- 
USED 
6—DeLaval Nos. 74-11; 94-01; 600, LA-11 


CONDENSERS - EXCHANGERS 


10—St. St., Shell & Tube—to 800 sq. ft. 

4—St. St. Coil type—40 & 55 sq. ft. 

8—Steel, Shell & Tube—785, 446, 335 
sq. ft. 


DRYERS 


1—Bowen 5’ dia. Stainless Steel Spray 
Dyer 

1—Stokes 3’ dia. x 15’ long Jacketed 
Rotary Vacuum Dryer 

4—Double Drum Dryers: 120”; 
24" x GO; 22 x 38" 

4—Rotary Hot Air Dryers or Kilns: 10’6” 
dia. x 105’ L, 5’ x 30’, 46” x 40’, 3’ x24’ 

3—Rotary Furnace Tubes 24” D x 8’6” L 
—Chrome nickle Alloy 

1—Hardinge XC-2 Ruggles Coles Rotary 
Steam Tube Dryer, 4’ D x 30’ L 


— x 


EVAPORATORS—STILLS 


1—Goslin-Birmingham 6775 sq. ft. Quad- 
ruple Effect, Vertical long copper 
tubes. 

1—Conkey 1900 sq. ft. Triple Effect, Ver- 
tical long Herculoy tubes 

1—Buflovak 588 sq. ft. Double Effect, all 
stainless steel 

2—5’ dia. Nickle Clad Evaporators with 
nickle tube bundles 

1—Stainless Steel, 145 sq. ft. coil, 500 gal. 

1—Stokes 150 gal. St. St. Jacketed Vac- 
uum Still 

2—Aluminum Bubble Cap Columns 36” dia. 
x 45 plate 

3—Stainless Steel Packed Columns: 8” dia. 
x 26’ H; 14” dia. x 25’; 23” x 80” 

2—Stainless Steel Cascade Columns 5’ dia. 
x 50’ high 


KETTLES 


4—St. St. closed—to 1300 gal. 
35—St. St. open top—to 550 gal. 
5—-Aluminum, closed, 35 to 250 gal. 
7—Copper, open top, 80 & 100 gal. 
2—Horiz. Steel, Vacuum or Pressure Cook- 
ers, Agitated, 5000 gal. & 8500 gal. 





Dec. 5 - 9th. 


Plan to visit us when you come to 
Philadelphia for the CHEM-SHOW 











FILTERS 


3—Sweetland Fiters: #12 (72 Ivs.); #5 
(20 Ivs.); #2 (18 Ivs.) 

2—Oliver 53” dia. x 8’ F Continuous Panel 
Type Filters, gas tight hoods and re- 
pulpers—UNUSED 

1—Swenson 8’ x 8’ Rotary Vacuum Filter, 
Precoat type. Acid proof construction 

5—Cast Iron Filter Presses, 30’ x 30” open 
delivery, 28, 35, and 50 chambers 

4—Filter Presses, closed delivery, 12” to 


1—Niagara #110-20 St. St. Pressure Filter, 
110 sq. ft. 


MILLS 


1—Patt. Fdy “DJ” Unlined Jacketed Steel 
Ball Mill, 5’ dia. x 8’ long—UNUSED 

2—Pebble Mills 6’ D x 8’ L 

1—AI. Ch. 6’ D x 16’ L Steel Lined Contin. 
Ball Mill 

3—4'6” D x 12’ L contin. Pebble Mills 

1—Hardinge 6’ D x 22” L Conical Ball 
Mill, Steel Liner 

1—Charlotte #50 Colloid Mill, 75 HP 

1—Penna Ring Type Granulator, Trojan 
K3-24, 40 HP 

2—Fitz. Mills “F”’ and “D-6” 

4—Hammer Mills: Gruendler 36 x 24; Jay 
Bee 75 HP; Williams 14” x 14”; Wil- 
liams size A, St. St. and Aluminum 

1—Sturtevant 8 x 10 Jaw Crusher 

3—Attrition Mills, 30”, 24” & 16” 


MIXERS—BLENDERS 


4—Ribbon Mixers, 336 cu. ft. work. cap. 

2—W & P Sigma Blade Double Arm Jack- 
eted Mixers, 100 gal. work. cap. 

2—Patt. Kelly St. St. Twin Shell Blenders, 
5 & 10 cu. ft. work. cap. 

7—Side Entering Stainless Steel Mixers, 10 
HP, 15 HP & 25 HP 





JUST PURCHASED 


4—Readco Heavy Duty Double Arm 
Sigma Blade Jacketed Mixers 50 
gal. work. cap. 30 HP Expl. Pr. 
Motor. Built 1951-53 

3—Bartlett-Snow 6’ dia. x 3’ deep 
Jacketed Stainless Steel Mixing 
Kettles 











TANKS 


12—Aluminum, 3000 gal., 5 compart. 
10—Aluminum, 500 gal., 804 WP. 
1—Monel, 450 gal., coils 
1—St. St., T304, ¥e” 10,500 gal. Horiz.— 
UNUSED 
1—St. Clad, T304, 36”, 6500 gal. Vert. 
1—St. St. T316, 5/16”, 4000 gal. Hor. 
1—St. Clad 7304, 3g”, 2000 gal., Vert., 
Jktd. VACUUM 
10—St. St. Pressure Tanks—to 4000 gal. 
20—St. St. Storage Tanks—to 1000 gal. 





quick delivery of tanks. 


stabilized welds. 


HQ FOR STAINLESS 
STEEL EQUIPMENT 


USED EQUIPMENT IN STOCK—Tanks, Kettles, Receivers, Ex- 
changers and Condensers, Stills, Agitators, etc. 


NEW TANKS IN STOCK—From 30 gal. to 10,500 gal. sizes. Also 
large stock of prefabricated tank sections and heads to assure 


CONVERTING EXISTING EQUIPMENT—(Your own equipment or 
our stock)—Can be done in our own shops utilizing surplus new or 
used materials on hand. HELIARC WELDING—Water quenched 











Phone 
ST evenson 
4-7210 


Cable—PERI 


 Geahy® 
Plants DPA / 


~ U/ 
Liquidated ‘a: ssi 


Equipment 
Bought & Sold 


EQUIPMENT CORP. 


PHILADELPHIA 22, PA. 


1413-21 N. 6TH ST. 
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SEARCHLIGHT SECTION 


| Late Type Rebuilt 


For Immediate Delivery — Great Savings 


MIXERS 


850 gal. Jacketed Mxing Tanks. 

Day 35 to 75 gal. S. J. Imperial Double 
Arm Mixers. 

Day 650 gal. Jumbo S. J. Mixer. 

Stokes, Day, New Era, Hottman Mixers, 
from 2 to 450 gal., with and without 
Jackets, Single, Double Arm Agitators. 

Boker Perkins, Day Readco Heavy Duty, 2 
to 160 gals., Double Arm Jacketed Mix- 
ers with Sigma or Fish Tail Blades. 

Gemco 56 cu. ft. Double Cone Blender. 

J. H. Day 50 gal. Imperial S. S. Jacketed 
Double Arm Mixer. 

Day, Robinson, Bailey, 15 to 10,000 Ibs., 
Dry Powder Mixers. 


LABELERS 


Resina LC, Capem, Elgin Cappers. 

Burt Wraparound Labeler, to gal. 

Pony M, MX, ML, World, Ermold, Pneu- 
matic Semi and Automatic Labelers. 





FILLERS 


Stokes and Smith B Auger Transwrap, 
Electric Eye. 

Horix and Elgin Rotary Fillers. 

S. & S. G1, G2, G6, HG88 Fillers. 

MRM S. A. Stainless Stee! Vacuum Fillers. 

Triangle Elec-Tri-Pak Fillers, all sizes. 

Elgin 5-Head, Hope 1, Filler 2 and 4-Head 
Stainless Steel Piston Fillers. 


PACKAGING MACHINES 


ABC Automatic Carton Sealer. 
Standard Knapp 429 Carton Sealers. 


Miller, Hayssen, Package Machinery, 
Oliver, Campbell, Transwrap Wrappers. 
Pneumatic Scale Packaging Unit with high 
speed Carton Feeder and Bottom Sealer, 
2-Two Scale Weighers, Top Sealer with 


Equipment Unb 





Compression Drying Unit, Glue Tight 
Wrapper, interconnecting conveyors. 


OVER 5,000 MACHINES IN STOCK - INSPECTION INVITED 
Complete Details and Quotations Available - Write Today! 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette Street 


New York 12, N. Y. 


Rebuilt 
S ee am h aa >) 
Established 1912 e/ 


GRINDING MILLS - SIFTERS 
Mikro 2TH, 1SH and Bantam Pulverizers: 
Schutz O'Neill Mills. 
Charlotte #3 Monel Colloid Mill. 
Eppenbach V9 Aloxite Colloid Mill. 


Rotex, Day, Robinson, Tyler Hum-mer, 
Great Western, Gayco, Raymond Sifters. 


MISCELLANEOUS 


Podbelniak 6080 S. S. Solvent Extractor. 


Oliver, Sweetland #2, Sparkler, Sperry, 
Shriver, Alsop Filters. 





All items listed subject to prior sale or 
use by Eli Lilly and Company 


9 Podbielniak, Type 316 S. S. centri- 
fugal, multistage, counter-current 
liquid-liquid solvent extractors. 1 
Serial #6060, 8 Seriai #6070, Engi- 
neering data available. Original 
cost 1947—$12,500 Used 
Devine single door vacuum shelf 
driers. 6 shelves, 9° apart. 80 
square feet effective pan surface. 
Drawing available. Replacement 
cost $5500 each. New 
Chicago Pumps #VPM-5657 1000 
GPM 30’ TDH 6” suction x 4” dis- 
charge, vertical pedestal non-clog 
ejector with semisteel pump casing, 
pedestal and impeller with bronze 
water seal rings and stuffing box. 
Louis-Allis motor 10 hp, 220/440 v, 
3 hp. 60 cy. 1150 rpm. New 
Chicago Pumps +#VPM-5656 500 
GPM 30’ TDH 5” suction and 4” dis- 
charge. Louis-Allis motor 742 hp. 
220/440 v. 3 hp, 1150 rpm, class 1, 
group D, explosion proof motor. 
New 
Polar Still 50 GPH, 1 Tapered tanta- 
lum condenser, 1 Pfaudler 200 gal- 
lon tilting kettle. 


All items f.0.b. Indianapolis 


ELI LILLY AND COMPANY 


Plant Salvage Department 
JOHN H. COMPTON 
740 S. Alabama Street 
Indianapolis 6, Indiana 
MElrose 6-2211 

















SAVINGS IN NEW AND USED 


PROCESS EQUIPMENT 


For Laboratory and Production 
HIGH SPEED STONE MILLS 
PEBBLE MILLS; Large Selection 


COLLOID AND ROLLER MILLS, AGITATORS 
MIXERS, CRUSHERS, FILTERS, STRAINERS 
CENTRIFUGES, PUMPS, TANKS, KETTLES 
HOISTS, EX. PR. LIGHTS AND GENERAL 
PAINT FACTORY SUPPLIES OF ALL TYPES 

SPOT LOTS OF RAW MATERIALS 


TO BUY OR SELL— TRY 
GENERAL TRADERS, Inc. 


2627 Grand Ave. Chicago 12, Ill. 
PH: ARmitage 6-8050 





2-TURBO GENERATOR UNITS 


Westinghouse turbine, Max. press. throttle 
340% P.S.1.G., Bleeder Station 1104 
P.S.1L.G., Exh. 304 P.S.1.G. Satu. Steam. 
Ser. Nos.—12750 & 12751. 


W.H. AC gens., 1563 K.V.A., 480 volts, 1880 
amps., 60 cycle., 3600 R.P.M., type SO- 
_ 80% P.F., 3 ph., Ser. No.—4953392- 


W.H. DC exc., type SK, 16 K.W., 125 volts 
128 amps., 3600 R.P.M., frame 43, sty. No. 
2G136. 

Still on fndn. In exc. condition. 

Price and further inf. on request. 


PHILADELPHIA TRANSFORMER CO. 
Box 566 Dalton, Pa. Ph.: 3-4811 








&. 
DEPENDABLE PROCESS EQUIPMENT 
All Items In Stock .. . Ready for Your 
Inspection And Immediate Delivery 


S.S. Steam jacket kettles up to 1000 gal. 

Powder mixers 50 to 5000 pounds. 

Charlotte Colloid Mills, M3 & M50. 

5 Spout SS Paste Filler, Automatic. ; 
Pfaudler 10 gal. jkt. glass lined reactor, agitated. 
Proctor & Schwartz Dryer, Gas Fired, 100’ long. 
Automatic Large Tube, Crimper & Closer. 

S. S. Tanks 50 to 10,000 gal. agitation avail. 
Boilers 2 h.p. to 1000 h.p. Oil or Gas Fired. 
Mikro Pulverizer 4-TH with extra screens. 
Lehman 5-roll Mill 12” x 36” water cooled. 
Tothurst 48” Centrifuge. 

Laughlin Continuous Filter. 

Link Belt Shaker 4’ x 8’. 

Proctor and Schwartz 84 tray dryer, and 5, 40 trays. 
Portable Electric Mixers 1/3 to 3-h.p. 

Tablet Presses single & rotary. 


We Buy and 
Sell 
Complete Plants 
or Single Items 


CALL, WIRE 
WRITE, 
YArds 7-3665 


NEWMAN TALLOW SOAP MACHINERY CO.INC. 


1051-59 WEST 35™4 STREET 
CHICAGO 9Q, ILLINOIS 





FULLY 
ARANTEED 





QUALITY 


RELAYING RAILS 


Handle more cars better—cost less to 
install and maintain. Foster stocks all 
Rail Sections 124 thru 175+, Switch 
Material and Track Accessories. 

SEND FOR CATALOGS 
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This completes the 
picture of 


LOW 


PRODUCTION 
COST 


See Additional Listings on Page 497 


DRYERS 


1—Vulcan 8’x125’ Rotary Kiln. 

2—Cummer 5’x40’, 5’x30’ Rotary. 

1—Vulcan 442’x50’ Rotary. 

1—Link Belt 6'4"x24’ steel Roto-Louvre, 
Dryer Heresite coated. 

1—Link Belt 3'10’x12’ steel Roto-Louvre 
Dryer. 

1—Devine #27 double door Vacuum 
Shelf, 17—59"x78" shelves. 

1—Stokes Vacuum Shelf Dryer #138- 
H-10 44’x40” shelves. 


CENTRIFUGALS 


1—AT&M 42” Suspended 347 S/S. 
1—Bird 40” Suspended, rubber. 
3—Tolhurst 40”, 32° Suspended, steel. 
1—AT&M 36” rubber covered. 
1—Fletcher 30” Suspended, steel. 
1—Tolhurst 26’ Suspended, steel. 
1—Tolhurst 26” Suspended, rubber. 
2—Sharples PN Super-D-Canters, $/S. 
2—Bird 18”x28” Continuous 310 S/S. 
2—Sharples C-27, C-20 S/S Super-P- 
Hydrators. 


MIXERS 


10—Day “Cincinnatus” double arm 
Sigma Blade, 660, 250, 150, 100 and 
50 gals. 

2—Baker Perkins 100, 50 gal. Sigma 
Blades, jacketed. 

5—Sprout Waldron S/S. jacketed Pow- 
der Mixers, 67, 27 and 10 cu. ft. 

1—Struther Wells 6’x9’ S/S. jacketed. 

2—Patterson 6’ and 5’ Steel Conical. 

2—Baker Perkins 2 gal. S/S. 

1—Robinson 4000# steel powder. 


2—Struthers Wells 5’x15’ nickel clad 
Rotary Vacuum. 
1—Devine 5’x10’ 
cuum. 
2—Stokes 30"x8’, 
cuum. 
4—Buflovak Double Drum 42”x120", 
32"x120", 36x84", 32x72". 
2—Buflovak 6’ and 3’ dia. Crystallizers. 


FILTERS 


i 

I 

1 

i 

3 

3—Oliver Monel 8’x10’, 3’x2’ Rotary. 
1—Feinc 5’x3’ Monel Rotary Vac String. 

2—Sweetland #12—72, 36 leaves. i 

2—Sweetland #3 all S/S. t 

3—Sweetland #3, #5, #7. | 

l 

I 

I 

I 

4 

I 

I 

I 

I 

) 


2—Sharples #16P Monel and S/S. 


6—Rodgers 400 to 3000# powder. 
Super Centrifuges. 


3—Simpson Intensive Mixers #0. 
8—NEW Portable Agitators “% to 5 HP. 
4—Day, Ross 8 and 50 gallon. Pony. 


TOWERS—REACTORS— 
CONDENSERS & TANKS 


A 
3 
I 
i ere 
i 1—2800 gal. Tank 5’x18’, 316 S/S. 
: 1—Buflovak 800 gal. 347 S/S. clad, 
jacketed, agitated Reactor. 
! 5—Towers: 7'x25'6, 347 S/S., 6’x63’, 
i 6’x58’ chrome lined, 42x49’, 3’x53’. 
I 4—Foster-Wheeler Karbate Heat Ex- 
i changers 188 sq. ft. 
12—Heat Exchangers 
1 
a 
q 
3 
i 
i 
1 
| 
4 
< 


steel Rotating Va- 


ND ae 6 6 6 6 ee ee oe ee oe ee a, 


SPECIALS 


30—S/S CONDENSERS 100, 
200, 400, 600, 715 sq. ft. 
1” TUBES 150#PSI. 

1—2500 gal. 316 S/S jack- 
eted, agitated Reactor 
ST xl Ba 

1—Link Belt 2’7" x 10’ Roto- 
Louvre Dryer 316 S/S with 
drives, motors, heaters, 
controls and instruments. 

1—Swenson 4’ x 2’ nickel Ro- 
tary Vac Filter. 

1—7‘ x 25'6”, 347 S/S Tow- 
er 800’-10” to 18”, 347 
S/S piping, valves and fit- 
tings. 

250—304 and 316 S/S Valves 
yy" to ’ 

8—Buflovak 7’ x 14’ closed, 
jacketed steel Kettles, 50 
psi with 10 HP Turbo 
Mixers 4000 gal. cap. 


SCREENS 


4—3 82 Rotex double deck 40’x120”". 
1—Patterson single deck 40x84” S/S. 
1—#23 Rotex three deck 20’x80". 
1—Tyler Hummer 4'’x7’. 


3x15’ Rotary Va- 


1—Niagara 110 sq. ft. S/S. 
3—Shriver 36” P&F 42 chambers. 
4—Shriver 30” P&F 30 chambers. 
8—Sperry 24” P&F 16 chambers. 
2—Sperry Aluminum 30” and 24”. 
1—Sperry 36” P&F, heresite. 
12—Filter Press Skeletons, all sizes. 


PULVERIZERS—CRUSHERS 


1—Devine 5’x10’ steel, jacketed Mill. 
6'x22”, 


50-2400 sq. ft. 
Admiralty & S/S. 

5—Buflovak Condensers 20 to 90 sq. ft. 

4—8000 gal. Horizontal Aluminum 
Tanks. 


MISCELLANEOUS 

10—Nash Vacuum Pumps TS12, H7, H6, 
LS, L3 MD571, #4, #2. 

3—Stokes Vacuum Pumps 10 to 50 cfm. 

14—Olivite, Duriron S/S Centrifugal 
Pumps 1” to 6”. 

10—Centrifugal Pumps 60 gpm to 2000 
gpm, motor driven. 


11—Stokes DDS2 and “R” Tablet Ma- 
chines. 


4—Hardinge Mills 4%2‘x16”, 
8x36", 10°x48”. 

4—Patterson 6’x8’, 5’x6’, 
lined Pebble Mills. 

1—Patterson 6’x8’ porcelain (Berylite) 
Pebble Mill, 50 HP. NEW. 

2—National 6”x12" Mills. 

3—Gayco Air Separators 12’, 8’, 18”. 

3—Mikro Pulverizers #4TH, #2. 


| IF YOU DON’T SEE IT LISTED—ASK FOR IT—WE HAVE IT 
TEXAS OFFICE—4101 San Jacinto St., Houston 4, Texas—Tel.: Jackson 6-1351 
EQUIPMENT COMPANY 


2401 THIRD AVENUE, NEW YORK 51, N. Y. 
Telephone: CYpress 2-5703 - Cable: Bristen, N. Y. 


surplus equipment lists 


3’x4’  brick- 








Write, wire or phone us for complete information Send us your today 
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NOTHING BUT THE BEST’ 


1—Sharples model C-20 S/S Super-D-Hydrator 
4—Sperry 18” S/S filter presses 
7—Pfaudler 200-500 gallon jacketed glass lined 
reactors 
6—80 gallon S/S 347 autoclaves, 500+ internal 
pressure 
20—Sperry 30” iron plate and frame open delivery 
filter presses 
1—Ross 9” x 24” high speed 3 roll mill 
1—Unused Haveg 750 gallon tank 
20—S/S and karbate condensers, 4-1500 sq ft 
1—International S/S 25 cu ft conical blender 
1—Baker Perkins 500 gallon jacketed dispersion 
bladed mixer 
8—S/S Tyler Niagara 2’ x 8’ and 3’ x 8’ screens 
1—Hersey monel 3’ x 24’ rotary dryer 
5—Baird, Ruggles Coles and Louisville 4’ x 30’ 
to 6’ x 35’ rotary & tubular dryers 
6—Patterson 4’ x 4’ chrome manganese jacketed 
ball mills 
2—Patterson 3’ x 4’ porcelain lined pebble mills 
1—Unused Alloy Fabricator S/S type 316 jack- 


eted reactor 
1—S/S Sparkler model 18D8 jacketed filter 
1—30” copper bubble cap column 


Sample of a Million Dollar Inventory 


52 9th Street 





2—Tolhurst and Bird 40” steel suspended type 
centrifuges 

1—36” cast iron filter press 

1—7500+ heavy duty double spiral dry powder 
mixer 

1—Stokes model T-5 tablet press 

1—Colton model 512-T tablet press 

1—National Erie 812” strainer 

1—Buflovak 24” x 36” double drum atmospheric 
dryer 

1—Buflovak 24” x 48” double drum vacuum dryer 

4—2'4-15-40 gallon Pony mixers 

1—Buflovak 24” x 36” double drum vacuum dryer 

1—Buflovak 24” x 48” double drum atmospheric 
dryer 

4—8-15-40 gallon Pony mixers 

6—Rotex sifters 20” x 48” up to 40” x 84” 

8—Double arm jacketed and unjacketed mixers, 
2% gallons to 150 gallons 

4—700 gallon steel mixing tanks, 2 HP, x proof 

1—Simpson #2 style B mixer 

1—Ross dry pan mixer, 92” 

2—300 gallon S/S jacketed and agitated process- 
ing kettle* 

Send Us Your Inquiries 


CHEMICAL & PROCESS MACHINERY CORP. 


HYacinth 9-7200 


Brooklyn 15, N. Y. 








i—Stainiess Tank #430 Chrome, vert. 7’x10’ deep. 
20—Jacketed Ketties—Stainless, soeest Aluminum. 
i—Day Mixer, steam jacketed, cal. ‘Sigma Blade. 
i—Copper Evaporator, steam jacketed 9 3’9” 
60—New Pressure Cookers, -« xi8” & fe ts 
ag ME yy and electri 
i—New Glass Nash Centrifugal Pump, {je pe > 
(—Buflovak Jacketed Imp a Tank 42”x52” 
i—4x8 Sturtevant Jaw Crus 
i—Abbe Ball Mill, 30°42" Buhrstone lined. ” to 24" 
100, 200 & 360 gal. 


™ 

i—Manton Gaulin Stainless Hom ‘aes 125 gph. 

i—I&R Vacuum Pump, 5 H.P., 

4—Heat Exchangers, 12” sia. if” Ig., ; 43 steel tubes. 

i—Stokes Single — — Mac’ hine. 

i—Kennedy-Van Sau — Dryer. 4’ x40". i—S 
Davenport Rotary ‘Steam ra ryer. 6°x36’ iJ 

2—Stainless Steel Steam Jacketed Readco Mixers. 4 








H. LOEB & SON ss: 


NEW AND GOOD-AS-NEW EQUIPMENT 


Abbe Pebble & Tube Mill, 5’x22’—Buhrstone Lined. 
i—Patterson Bali Mill, procelain “~~ 17"*x27"" 
i—Patterson Ball Mill. 42x36, jacket 
3—Dopp Kettles with agitators 600 — “cap. 

45—Steel Tanks from 100 to 100,000 gals. 
2—Large Steam Jacketed Horizontal Mixers. 

Robinson Pulverizer +20, with 2 

Robinson Ribbon Type Mixer. 30’’x10’—like new. 
ar yr Retorts 200% w.p., S.M.E., 

”" dia., 4’ . 12’ long. 

2—Grystallizors 10? 

3—3,000 gal. Tacketed 

a Day 300 gal. Jacketed Si 

i—Sparkler Stainless Filter M 

i—Sparkler Stainless Filter Model 33-S-9. 

6—Blackburn-Smith Jacketed og oS 20 to 160 gpm. 


i—2316 Stainless Reactor. 265 gals. cap., jacketed. i—Meade Mill #2 with 72 H.P. Motor. 
4643 LANCASTER Ave. ’ 
PHILADELPHIA 


Kettles with Turbo Agitators. 
ma Blade Mixer. 
el 18-S-23. 


R.R. EQUIPMENT 
from | Immediate Delivery 


© REPAIRED 
® REBUILT 
© or “AS IS”’ 


31, 








eo er (42 x 5Y2) 16’ ¢/c (en- 
wey KILNS/DRYERS—-12” x 20’, 40” x 21’, 


x 40’ 
AUTOCLAVES—One ga. S/S 1000 psi, 54” x 
6’ 60 Psi (New) 
FEEDERS—Syntron F-44 (selenium rectifier) 
Mecco 42” disc. Link Belt 18” x 13’ apron 


(New) 
SCREENS—3 x 5, 4x 5 Tyler Hummer- ginafa/ 
Cedar Rapids 4’ x 10’ double 





louble, 
CRUSHERS ROLL—24 x 18, 30 x 16, 32 x 12, 
42 x 16, single roll Link Belt 24 x 30, 
McLanahan 24 x 36 
PEBBLE MILLS—24 x 36 porcelain lined 
w/feeder, 4 x 5 (345 gal) 6 x 4 (660 gal) 


porcelain lined 
x MILLS—2’ x 8”, 6’ x 22", 7 x 22”, 
x 


HAMMER MILLS—Williams #3—14 x 19, Jef- 
eo 4 _—_ 24 x 30, Style B 42 x 24 


Miracle’ 
CRUSHERS-JAW—11 x 26 Champion, 24 x 13 
Farrel 


Electric 
Steam 
Gas 
Diese! 





MIXERS—Sigma blade, 200 gol, one stainless, 
one monel jacketed, vacu 
VACUUM PUMPS—MD 623, MD 673, 1253, H-7 


LAWLER COMPANY 


Durham Avenue Metuchen, N. J. 
Liberty 9-0245 











502 





All Makes 
Many Sizes 


1 CFM to 5700 CFM 
1 Ib. to 3500 Ibs. 


c Imerican 


suey 410 ejDS 105 





RAIL & INDUSTRIAL 
EQUIPMENT CO.,Inc. | 


30 Church Street 
WEW YORK 7, N.Y. 


RR Yard & Shops | 
LANDISVILLE, PA [= 
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IN STOCK 
CENTRIFUGES 


Sharples Super Centrifuge. 

Sharples C20, SS, Super-D-Hydrator. 
Sharples C27, SS, Super-D-Hydrator. 
Sharples PN14, SS, Super-D-Canter. 


TOWERS 


SS 18-8 Scrubber, 12’x15’. 
SS 347 lined, Scrubber, 5’x18’. 
6’x29’ 21 trays, Stainless. 
5’x24’ 24 trays, Everdur. 
7’x54’ 20 trays, 150 PSI. 
6’6”x40’ 16 trays, 80 PSI. 
3’x44’ 18 trays, 300 PSI. 
Karbate #22, packed, 19x12’ NEW. 
4’x59’ 23 trays, 160 PSI. 
7'6”x41'7” Reactor, 160 PSI. 
4’6”x40’ 13 trays, 180 PSI. 

20 trays, 200 PSI. 

20 trays, 375 PSI. 

28 trays, 425 PSI. 

16 trays, 250 PSI. 
5’x36’ Scrubber, 240 PSI. 


BOILERS 


3—Kewanee Firebox Boilers, 304 HP, 125 
PSI WP, Series 500, Model 590, ASME 
& Natl. Board stamped, New 1942. 


MIXERS 


100 gal. Readco, jktd. dbl. sigma blades. 
170 gal. Ajax dbl. arm, power pump. 
1050 gal. Paddle dbl. shaft heavy duty. 
3900 gal. hor. jktd. 75 PSI paddle agitator. 
29 cu. ft. Patterson Conical Blender. 
67-27-10 cu. ft. SS Sprout Waldron 
Powder. 
550 cu. ft. SS. jktd. rotating oscillating. 


FILTERS 


Oliver, 8’x10’, Steel. 
Feinc, 8’x12’, string discharge. 
Sweetiand #12. 


DRYERS 


Roto-Louvre 705-20 SS heating coils comp. 

Roto-Louvre 604-24 complete w/furnace. 

Roto-Louvre 502-20 comp. w/furnace. 

Roto-Louvre 310-12 heating coils, comp. 

Rotary Vac. 5’x15’ nickel clad. 

Rotary Vac. 30’x8’, Stokes 59AB. 

Rotary 26”x8’ oil fired with feeder. 

Rotary 4’x27’ oil fired, motor drive. 

Rotary 5’x67’ 6” lifters. 

Rotary SS, 4’x30’ complete. 

Rotary Kiln 8’x125’x34” firing hood. 

Rotary Kiln 10’x200’x34” oil & gas bur- 
ners, comb. chamber, dust collecting 
system. 

SS Spray, 10’x36’, gas fired. 


MILLS 


Raymond #1 Automatic. 

10’x48” Hardinge Ball Mill. 

Raymond #40 Imp, Stainless. 

5’x8’ Kennedy Type M, w/disc feeder. 
6’x8’ Abbe & Patterson 


HEAT EXCHANGERS 


Steel Tubes, 94 to 550 sq. ft. (5). 
Adm. Tubes, 140 to 440 sq. ft. (7). 


PUMPS 
HOT OIL TRANSFER 
CENTRIFUGAL 
MISCELLANEOUS 
PUMP—6000 GPM Peerless Deep Well 
80’ head NEW. 
EXTRUDER—Stainless Steel Screw 242". 


CENT. SEPARATORS—3’, 5’, 18”. 
GYRO SIFTER—72 sa. ft. 2-screen Robin- 


son 28A. 
BAG PACKER—Neuman, 50 to 100# bags. 
CHURN—-SBaker Perkins 700 gal. cap. 
BUCKET ELEVATORS—10—20’ to 75’. 


—> WE WILL BUY YOUR SURPLUS EQPT. 


HEAT & POWER CO., Inc. 
60 East 42nd St., New York 17, N. Y. 


MUrray Hill 7-5280 
[Machinery & Equipment Merchants] 


SEARCHLIGHT SECTION 


Keeliable GEES: EQUIPMENT 


FROM EN UTOCLAVE TO 
THE MOST DIVERSIFIED STOCK i 


AREMBA 
Evaporator 


INDUSTRY 


TRY YOUR TAEEGE SOURCE 


AUTOCLAVES 


1 Gal. Steel Autoclave 800 PSI; gas Fired; 
agitated 34 HP XPL. 

Struthers Wells Vulcanizer; 5’x20’; 150 PSI- 
ASME; qu. opening door. 

Smith Stainless Lined Pressure Tanks; 10’x30’; 
20,000 Gal.; 135 PSI. 

Hor. Steel Autoclave; 66'x14’7"; with tracks; 
door each end. 

Hor. Steel Pressure Tank; 1200 gal.; 5’x8’; 
dished heads; 50 PSI. 

Many others available; send us your inquiry 
with approximate specifications. 


BLENDERS 


NEW Steel and Stainless Steel Ribbon Mixers 
from 400 Ib. to 10,000 Ib. 

Porter Type 316 Stainless Mixer; 30’’x36x57”; 
center discharge. 

Lancaster Mix Mullers, complete with acces- 
sories; several sizes. 

Stainless Tumbling Mixer; 5’x5’ with 3 Stand & 

HP motor. 

Sprout Waldron Stainless Continuous Cylindrical 
Ribbon Mixer; 28''x12’. 

W&P Type Double Arm Heavy Duty Jacketed 
Mixer; 100 gal. & 200 gal. 


CENTRIFUGALS 


Baker Perkins Termeer Centrifuge in Type 
316 SS; Model $12; 7/2 HP motor. 

Bird Continuous Centrifuge; 18x28’ with solid 
conical bowl. 

Bird 48’ Rubber Cov. Suspended Type Cen- 

trifuge with plow and fume housing. 

Tolhurst Overdriven Rubber covered Centrifuge; 
48"; perforate basket. 

Delaval Industrial Centrifugals; Model AA-OO 
with 5 HP XPL motors. 


DRYERS-EVAPORATORS 


Bagley & Sewell Double Drum Dryer, 28''x60’'; 
other up to 42’x120”. 

Stokes Rotary Jacketed Dryers; 18’’x8” and 
34’’x10’ (Vacuum). 

Devine and Stokes VacShelf Dryers; wide range 
of sizes available. 

Louisville Rotary Steam Tube Dryers; sizes up 
to 54’'x40’’; complete. 

Inconel Double Effect Evaporator; 850 sq. ft. and 
430 sq. ft. Complete. 

Struthers Wells S.S. Batch Evaporator, 630 sq. 
ft. Stainless Tubes 2” diameter. 


FILTERS & FILTER PRESSES 


Shriver & Sperry Pl. & Fr. Presses in Iron, Wood, 
Alum. Nickel, etc. 

Sperry 36° Alum. 33 chamber Press; 4 eye with 
hydraulic closing. 

Oliver Sweetland Filters from No. 2 to No. 12; 
wide choice. 

Bird Young Rotary Vacuum Filter, 4'x4’; with 
Stainless Screens. 

Hor. Stainless Rot. Vac. Filter; 7’ Diameter with 
cone drive. 





GRINDERS & MILLS 


Mikro Pulverizers up to No. 4. 

Williams Hammer Mills; in sizes up to 42'’x48”’. 

Fitzpatrick Stainless Comminutators. 

Abee, Patterson and International Pebble Mills 
up to 8’x8’ with 50 HP. 

Raymond SS Imp Mill with 50 HP motor. 

Baver Double Runner 24’ Attrition Mill. 

Hardinge Conical Boll Mill; 10’x48’’. 


HEAT EXCHANGERS 


Whitlock SS Heat Exchanger; 250 sq. ft.; 2 
pass-tube side. 

Stainless Heat Exchanger or Condenser; 185 sq. 
ft.; 300 Tubes. 

Vertical Stainless Condenser; 220 sq. ft.; 231 
Tubes. 

Horizontal 2 Pass Floating Hd. Heat Exchanger; 
00 sq. ft. 

Ross Gas Fired Indirect Heater, 5,000 CFM; 
complete controls, etc. 


KETTLES-TANKS 


Brand NEW SS Jacketed Kettles in stock; up to 


gal. 
— Clad 80 gal. Kettles; jacketed for 


Pfaudler Glass Lined Jacketed Kettles; 100 gal. 
to 1, gal. 

Stainless Oval Milk Truck Type Tanks up to 
500 gal. capacity. 

Stainless Hor. Tanks; 1000 gal. and 2000 gal. 
with agitators. 

NEW Stainless Tanks, all sizes. 


REACTORS 


Struthers Wells Stainless Vac. Pans; 5’x12’8” 
with Calandria 630 sq. ft. 

Pfaudler SS Jacketed & Agit. Reactors; 30 gal.; 

gal. and 50 gal. 

Lancaster SS Lined Rotary Jktd; 50’’x17'4"; 
300 PSI internal. 

Monel Reactor; 782 Gal.; 1’x5’; Jacketed and 
agitated. 

Dopp 650 Gal. Cast Iron; Jacketed Agitated; 
80''x67"’. 


STERILIZERS 


SPECIAL PURCHASE JUST IN 
Jacketed late type Sterilizers by American, 
Bramhall-Deane, Wilmot Castle with acces- 
sories and non-corrosive contacts; Sizes 
24''x36''x60"'; 30’’x42"'x84"; 30''x48''x84"'; 
36''x42''x84"; 48''x42""x96". Some NEW; 
others equal to new. 


COMPLETE PLANTS FOR SALE 


Dry Ice; Distillery; Brewery; Yeast; Flash 
Drying; Solvent Extraction; Oil Expelling; 
Pectins; Fertilizer; Lime Canciling; Print- 
ing Inks; Oil Refining; Paint & Lacquer. 





FIRST MACHINERY CORP. 


209-289 TENTH STREET, BROOKLYN 15, N. Y. 
PARKING ON THE PREMISES 


Phone: STerling 8-4672 ae 


#347 S. S. Autoclave 


300% Working Pressure, 500 gal. jacketed 
plus heating coil, cost $15,000. Quick 
Sale $3,500, perfect condition. 


Continental Chemical Co., Cayce, S. C. 
Phone 29334 


Fred Firstenberg 
President 
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FOUR GOOD BUYS - LOEB 


Agitators, portable: 1% to 5 hp. 
Centrifugals: Fletcher 12” copper, 
stain. steel, 20” lithcoated. 

Tolhurst 26” copper, 18” st. steel. 


Tolhurst suspended 40” stain. steel per- 


forated basket. 


Clarifiers: De Laval 84-51, SVK5R, 94-21. 
Collectors, dust: Bag type 5” dia. x 242’ 


to 5’ long. 
Condensers: 
various sizes. 


Conveyor: Stevedore Jr. Booster 16’ long, 


16” wide. 


Dryers: ane 2 x 4’ vac. drum st. steel 


type 3 
Stokes vac. 20 shelf 40 x 44”. 
Devine vacuum 20 shelf. 
Hardinge 3 x 24’ direct heat. 
Davenport 34% x 18’ rotary, st. steel. 
Ruggles Coles XA 4 x 20’ rotary. 
Ruggles Coles XA 412 x 26’ rotary. 
Huhn Steam Tube. 
Double drum atmospheric to 120”. 
Louisville, Davenport Steam Tube. 
Direct Heat 6’ x 50’. 


Evaporators: Swenson triple effect 350 sq. 


ft., single effect 350 sq. ft. 
Majonnier st. steel, 392 sq. ft. 
Rogers Special 6’ stain. steel. 


Exchanger, heat: Walker Wallace st. steel, 


plate type, 200 GPH 
Feeders: Syntron F-22, 10 x 36” trough. 
Filters: Oliver 2% x 1’, Denver 1 x 3’. 
Sparkler, Alsop, Lomax, Industrial. 
Oliver 3’ horizontal. 


Filter Presses: Sperry, Shriver 6” to 36”, 
recessed and plate and frame types. 


17” 


stainless steel and copper, 


Kettles: Stainless steel 20 to 150 gal., with 
and without agitators. 

Devine 1500 gal. jacketed, agitated. 
Mills: Pebble, Abbe 32 x 36” porc. lined. 
Ball: Hardinge 5’ x 36” buhr. lined. 

Attrition: 30°, two 40 hp. mootrs. 

Mikro: 1SH, 2DH, 2 TH. 

Hammer: Jeffrey 30 x 24” type A. 

Hammer: Williams size BX type AK, 
60 hp. 

Raymond: 0000 IMP, 16” screen mill. 
Raymond laboratory Screen Mil. 
3-roll: Day 12 x 32”, Ross 12 x 30”. 
Mixers: Double and single arm sigma 

blade. 
Dry Powder: 112 to 77 cu. ft. 
Dry Powder: Robinson copper body, 60 
cu. ft. and 27 cu. ft. 
Pony: Day 40 gal., O&T 20 gal. 
Press: Davenport continuous Dewatering 
type 3A, contact parts phosphur 
bronze screen plates #20 Durimet, 
5 hp. drive. 
Pumps: Centrifugal, rotary, gear, vacuum. 
In various sizes and metals. 
Refrigeration: Freon 742 and 10 hp. 
Screens: Rotex 20 x 48” and 40 x 84”. 
Roball 40 x 120” stainless steel. 
Selectro 4 x 10’, Abbe Blutergess #1. 
Sterilizers: Climax 20 x 36’ jacketed. 
Still: water, Precision copper 100 GPH. 
Tablet Machines: rotary Stokes RB1, 
Colton #3 and 3 
Single punch Stokes model E and F. 
Tanks: Stain. steel to 1200 gal. cap. 
Stain. steel rectangular 4 x 4 x 11’. 
Glass lined to 500 gal. cap. 


Send us your inquiries and list of idle equipment. 


LOEB EQUIPMENT SUPPLY CO. 


818 West Superior St. 
Telephone: Seeley 8-1431 


Chicago 22, Ill. 
Our 31st Year 











FOR SALE 


FITZPATRICK MODEL D HAMMERMILL 

LOUISVILLE 6 x 30 STEAM TUBE DRYER 

BUFFALO VAK 32 x 120” DOUBLE DRUM 
DRYER 


B&P SIZE 15 dbl ARM MIXER UNIDOR 


NEW S/S DBL RIBBON MIXERS 2004 to 
8004 in stock 


W6P 100 GAL WC MIXERS 

B&P LAB 24%4 gal MIXERS new 

ROBINSON 15004 S/S RIBBON MIXER 

LIGHTNIN 3 HP PORT AGIT new 

PATTERSON 4 x 5 BUHRSTONE PEBBLE 
MILLS 


BUFLOVAK DOUBLE DRUM DRYER 32"x52” 
MIKRO 3TH PULVERIZER 

SPERRY 12” P&F NICKEL FILTER PRESS 
100 S/S KETTLES from 2% to 125 Gal 

S/S OR PLAIN STEEL TANKS IN STOCK 


WE BUY ONE ITEM TO COMPLETE PLANT 
—ADDITIONAL EQUIPMENT IN STOCK. 


Send Us Your Inquiries 


AARON Equipment Company 


1347 Se. Ashiand Ave., Chicago 6, Iilino 


PHONE: CHescpecke 3-§300 








Lubricated Plug Cocks 


4—3” Nordco type 316 #1725MA4. Hard coated 
plug. R. F. 


5—3” Nordco type 316 #1625MA4. Hard coated 
plug. R. F. 


a Hyper 18-8-9 series 600 MA4. Coated plug. 


2—4” Hyper-steel +2345ME3 series 900 R. J. 
(Merchrome coated plug and body) 
All or part @ list less 60% 


7—i” Walworth Monel series 300 #M1736 screwed. 
4—6” Walworth Monel series 300 #MI76IF R. J. 
All or part @ list less 60% 


5—3” ‘Walworth Nickel 225% w. | 0. G. #ANI736F 
All or part @ list less 60% 


9-3” “Walworth Bronze #BI730F 3 way 3 port 
flanged. 


2—2” Nordco Bronze #615 flanged. 

2—2” Nordco Bronze +614 screwed. 

i—i”Nordco Bronze #4321 screwed. 
All or part @ list less 65%. 


s—4” Nordco series es 150 #1945 R. i. 

3—8” Nordco series 150 #1985 R. F. 

i—8” Nordco series 300 #4285 R. F. 

i—1i2” Nordco series 300 #4289 R. F. 

2—4” Nordco series 400 #2145 R. J. 
All or part @ list | less 65%. 


All the above are new and unused and 
had been stored in unprotected areas. 
New diti guaranteed. FOB, Linden. 


THE HENZE VALVE CO. 
4 McCandless Street Linden, N. J. 








I I 


Cie Re ae ae Ie ee 


SHOPPING 
STOP AROUND 


“Consolidated” Sells It ! ! 


2—8’x125’ Rotary Kilns. 
3—6'6"’x50’ D. H. Rot. Dryers, 5¢’’. 

1—#2 Simpson Mixer, motor drive. 
2—54"x70" and 1—40"x60” Bird Continu- 
ous Centrifugals, S/S Solid bowls. 
4—S/S Merce C-30 Centrifugal Separa- 

tors, ea. with 100 HP TEFC motors 6 
controls. 
—s Hersey Rotary Dryers, 5x26’ and 


1500 16 Link Belt S/S Roto-Louvre 
1—3°x50" Bonnot D. H. Rotary Dryers & 


- Rot. Dryers. 

3—Unused #12 Gwootiand naga 48 
bronze Monel covered lIvs. 3” c 

1—50 gal. Stainless 347, Calandria. Still, 
Agitated, with Condenser. 

1—50 gal. Stainless 347, Agitated Tank, 
Motor Driven. 

9—Sperry 18x18 iron 
Presses, 18 chambers. 

3—450 gal. S.S. Steam Jktd. Kettles. 

1—Buflovak 48’’x40” Drum Flaker, chrome 
plated, S/S ends. 

1—Oliver Rotary Acid Filter, 6’x6’. 

4—Mojonnier, S.S. Vac. Pans, -<l 

3—6’x50’ L’ville Rot. Tube Dry 

1—Day size 30 Imperial + Ms tok oy "5 gal., 
Sigma Blades. 

1—2TH, Mikro Pulverizer. 

4—Buflovak Atmo. Dbl. Drum Dryers 
24'’x36"", 32’’x90", 42’’x120”. 

3—Anco 4’x9’ Chilling Rolls. 

5—Horiz. Ribbon Dry Mixers, 4000 lb., 
Ib., 500 lb. 


recessed Filter 


Ss, 6. 


1500 
Only a Partial Listing 


Wanted: Your Idle Machines or Plants 
Send List Today 


Our 38th Year 


CONSOLIDATED 


PRODUCTS COMPANY, INC. 
154 Observer Highway, Hoboken, N. J. 
Tel.: HO 3-4425 N. Y. Tel.: BA 7-0600 


(RR NN TON 


ia 


at 0D 0-GEED- 0D OGD 0-4D0-EED 0D 0-EED 04ND 0-4 04ND 0D 0D 0D OGEDO 





For Sale For Sale 


i~-Sepomans Stainless Steel Homo Mixer complete 
with '2 HP Explosion-Proof Motor. 
2 Premier 6” Colloid Mills, 
i—10” Premier Colloid Mill. 
2—Motor Driven Belt Conveyors. 
5—Pony Mixers, 8, 15 and 40 gal. 
High Sees Roller Mills ora” to 16x40". 
i—J. H. Day 40-Gallon Pony Mixer. 
i—Eppenbach Coloid Mill, Model ‘av: 8-1. 


SPECIALIZING IN REBUILT MACHINERY 


WE BUY SURPLUS EQUIPMENT AND 
COMPLETE PLANTS 


Motor Driven. 


Irving Barcan Company 
249 ORIENT AVENUE 


JERSEY CITY 5, NEW JERSEY 
Phone—DElaware 2-6695-6 











EQUIPONOMICS 


BIRD CONT. CENTRIFUGE—36” x 50”, S.S. 304 
oe Powder—400, 600, 1000, 2000 and 


CONDENSERS, 8—all monel, 50 sq. ft. Shell and 


ube. 

DRYER, Buffalo, double drum, 32” dia. x 90”. Re- 
conditioned. Complete with vari drive & motor. 

ee. CLAD KETTLE, Jktd. Agit. 750 Gal. 


= Ne eg gy sq. ft., Carpenter 20 


240—1"" x 8” tu 

mixes DOUGH—50 sal. to 200 gal. Steel & 
S. Jacketed, gone blades. 

ROTEX SIFTER x 84" 3 HP Motor. 

TABLET PRESS. "Stokes RBI, caltaagh 


We Buy Surplus Equip lete Plants 


PROCESS PLANTS SERVICE, Inc. 
333 Rahway Avenue Elizabeth, N. J. 
Phone: Elizabeth 4-2722 
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SEARCHLIGHT SECTION 


—$_ $e 





CLASS WILL TELL 


@ ONE LOOK AT OUR 
EQUIPMENT TELLS YOU 
YOUR MONEY BUYS 
OUTSTANDING VALUES— 


“om GELB 





316 Dryer Complete. 


Dryer. 


Crystallizers, 20 ft. long. 


ble Arm Mixers. 





1—Link-Belt Roto-Louvre Stainless Steel Type 
1—Bowen Stainless Steel Laboratory Spray 


2—5'6" x 42” Rotary Dryers 2” Shell. 


1—Swenson Walker Stainless Steel Jacketed 


5—Baker Perkins 1000 gallon Jacketed Dou- 








AUTOCLAVES—KETTLES 
TANKS 


3—Mixing Equipment 3000 gallon Steel Jack- 
eted Turbo Agitated Kettles. 

1—Mixing Equipment 600 gallon Steel Jack- 
eted Turbo Agitated Kettle. 

1—Stainless Steel 250 gallon Jacketed Kettle. 

1—Nooter steel jacketed vacuum kettle, 750 


—_—. 
1—Plate Fabricators 6,000 gallon Jacketed 
Kettle 


12—Koven Stainless Steel Jacketed Vacuum 
Kettles, 380 Gals. ach. 
1—Stainless Steel, 4000 gal Tank. 


CENTRIFUGALS 


1—Bird Stainless Steel 48’ suspended type 
Centrifuge with perforated basket, plow 
and explosion proof motor. 

2—Sharples S.S. super pressurite centri- 
fuges. Model 16. 

2—Sharples Type 316 Stainless Steel Cen- 
trifuge, Model D2. 

1—DeLaval Type 316 Stainless Steel Multi- 
Matic Centrifuge. 

1—A. T. & M. Stainless Steel Susp. Centri- 
fuges, 48° Imperforated Basket. 


DRYERS—KILNS 


1—Rotary ogee 2‘ x 14’ Complete. 
5—Buflovak 
ers 5, 7, 10 and 20 shelves. 


ingle Door Vacuum Shelf Dry- 


THE GELB GIRL NOVEMBER 1955 


2—3’ x 17’ Rotary Dryers Complete. 

1—Vuican 7’ x 120’ Rotary Kiln Complete. 

1—Proctor & Schwartz Hot Air Dryer, 16 
shelves. 

1—Devine laboratory vacuum shelf dryer 
with 3 S.S. shelves (New). 

a a 12’ Stainless Steel Rotary Vacuum 


Sear ‘and Alloy 3’ x 15’ Heresite-lined-Ro- 
tary Vacuum Dryer. 

1—Stokes Rotary Vacuum Dryer, 30” x 8’. 

1—Buflovak 32’ x 90 Double Drum Deven. 


CONDENSERS, HEAT 
EXCHANGERS & COLUMNS 


3—A. O. Smith Stainless Steel Heat Ex- 
changers 1500 sq. ft. each. 

“a a Steel Condensers, 15, 20, 55 and 

12—-Struthers Wells SS. heat exchangers, 650 
sq. ft. each. 

1—Hatfield Stainless Steel Bubble Cap Col- 
umn, 6’ x 166", 7 trays. 


FILTERS 


1—Shriver, 36", eye open delivery, wash- 
ing type Filter Press with 35 chambers 
and Simplex hydraulic closing device. 

1—Shriver C.I. Plate and Frame, 2 eye, open 
delivery Filter Press 42° x 42’, 54 cham- 


bers. 
1—Oliver Rubber-lined Pressure Filter, 3’x6’. 


2—Sparkler Filters, Model 18-S-4 and 18-S-8. 
1—Sperry 36” Plate and Frame Open deliv- 
ery Filter Press, 40 ch. 


Estathished 1556 








1—Filtration Engineers, Type 264 
Stainless Steel, Rotary Vacuum 
Filter, String Discharge, Size 
3’ x 3’. (New) 

5—Cyclotherm C-90 Package Boil- 
ers, 125 PSI, Capacity 3000 
Lbs. Steam per hour. 

1—Baker Perkins 100 gallon Dou- 
ble Arm Sigma Blade Jacketed 
Mixer, Hydraulic Tilt. 








1—Sperry 3-eye, closed delivery, cast iron. 
Plate and frame Filter Press, 9 ch., 30° x 


1—Sperry Wooden Plate and Frame Filter 
Press, 12 x 12’’, 15 chambers. 


MIXERS 


1—Day Cincinnatus S.S. 200 gal. sigma 
blade mixer. 

1—Banbury Mixer, midget size with 2 HP 
motor. 

1—Day Stainless Steel Double Arm Jacketed 
Sigma Blade Mixer, 50 gal. 

4—Simpson Intensive Mixers #0. 


MISCELLANEOUS 


1—Stokes Model DDS-2 Tablet Press, 23 
Punch with 7/2 H.P. Drive. 
1—J. H. Day Moto-Sifter 96’ Discharge Height 


R. GELB & SONS, tnx. 


CHEMICAL, RUBBER, OIL, 
U.S. HIGHWAY Co a 


UNION,N.J. 
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PLASTIC and FOOD PROCESSING MACHINERY 


elena lold ao re a 1018) 







































PROCESS & PLANT DESIGN 
EVALUATION AND APPRAISAL 
EQUIPMENT DESIGN 





SYSTEMS ENGINEERING 
INSTRUMENTATION 
CATALYST DEVELOPMENT 
TRANSLATIONS 


PROFESSIONAL SERVICES 


PROCESS DEVELOPMENT & PILOT PLANT WORK 
PLANT CONSTRUCTION & ERECTION 


CHEMICAL & BACTERIOLOGICAL ANALYSIS 


PATENTS 

PLANT SITE SELECTION 
MANAGEMENT 
GENERAL CONSULTING 

















R. S. ARIES & ASSOCIATES 


Consultants to the Chemical Industries 
ns Products and one 

w Product Developmen 
ae Initial Operation of Complete Plants 
ess Analysis —- Market Research 
COMPLETE TECHNICAL & ECONUMIC Stk & 4 
270 Park Ave. EL 5-1430 New York 17, N. ¥ 


KOHN & PECHENICK 
Consulting Chemical Engineers 
Plants — Process —- Equipment 
DESIGN 
Reports Trouble-Shooting Appraisals 


262 Huron St. Brooklyn 22, N. Y. 


PATCHEN AND ZIMMERMAN 
ENGINEERS 


Chemical, Process, and Industrial Plants 
Investigations —- Reports — Design — Supervision 
Anniston, Ala. 


Augusta, Ga. Atlanta, Ga. 








W. L. BADGER 


CONSULTING CHEMICAL ENGINEER 
Evaporation, crystallization, and Heat Transfer; 
Complete plants for salt and caustic soda; Complete 
Dowtherm installations, 


309 South State Street Ann Arbor, Mich. 


KNOWLES ASSOCIATES 


Chemical—Metallur gical—Mechanical 
Engineers 


Consultation — Design 
Complete Plants — Equipment 
Heavy Chemicals — Ore Dressing 
19 Rector Street New York 6, New York 
Bowling Green 9-3456 


PILOT ENGINEERING COMPANY 


RESEARCH & DEVELOPMENT 
From idea through pilot plant 
DESIGN 


Process —- Equipment — Complete plants 
PRODUCTION 
Supervision — Trouble shooting 
Improvements — By-product recovery 
P.O. Box 4258 Washington 12, D. C. WEbster 5-6307 








BROWN, BLAUVELT & LEONARD 
Chemical 4 Industrial Engineers 
“Dependable Engineering For Profitable 
Operations’’ 
470 Fourth Avenue 
New York 16, N. Y. 
MU, 6-4712 


THE KULJIAN CORPORATION 


Consultants @ Engineers @ Constructors 
Chemical ¢ Industrial ¢ Process 


1200 N. Broad St. Phila. 21, Pa. 
Offices Throughout the World 


CHESTER E. ROSE 


Coating & Drying of Webs 
Cost Reduction 
Jet Dryers 
Process Development 
Festoon Dryers 
Consultant to Photographic Industry 


9 Edgewood Road Metuchen, N. J. 








CARL DEMRICK 


Technical Translations 


Send for Circular 


53 So. Broadway Yonkers, N. Y. 


R. B. MACMULLIN 
ASSOCIATES 
Chemical and Electrochemical Plants 


Complete Process and Project oviansing 
Research Guidance Economic Surveys 


610 Hancock Bldg. Niagara Falls, N. Y. 


SANDERSON & PORTER 
CONSTRUCTION 
SURVEYS 


New York 


REPORTS 


New York 








ENGINEERING DESIGN 


AND DEVELOPMENT COMPANY 
Design, Consulting 

and Construction 

All Types cf Chemical, Metallurgical one Power 

Plants Designed and Installed. Technical Reports 

and Start-Up Operations. Process Design. 

25 Broad Street New York 4, N. Y. 

Bowling Green 9- 2580 


CHAS. T. MAIN, INC. 
Engineers 


Industrial Plants 
Reports Design 


80 Federal Street 
317 So. Tryon Street 


Supervision 


Boston 10, Mass. 
Charlotte, North Carolina 


S. SCHWARTZ & ASSOCIATES 
CONSULTING ENGINEERS 
Specializing in Sulfur & Sulfur-containing 
Chemicals 
Technical & Economic Studies — Cost Reduction & 


Evaluations — Processes & Designs —- Trouble 
Shooting — Advice To Financial Groups 


165 Broadway, New York 6 Rector 2-4028 








HALE AND KULLGREN, INC. 


Specialists in Processes and Plants for Rubber 
and Plastics 


A Complete Engineering Service 
including: Economic Surveys; Process Design ; 
Installation; Contracting and Operation 


613 E. Tallmadge Ave. Akron 10, Ohio 


C. L. MANTELL 


Consulting Chemical Engineer 
Process Research and Engineering 
Development 


457 Washington Street New York 13, N. Y. 


J. E. SIRRINE COMPANY 


Engineers 


Plant Design & Surveys covering Chemicala, Elec- 
trochemical and Metallurgical Production; Trade 
nny S Tisporal ; Water Supply & Treatment; Anal- 
yses 


Greenville - - - - - - = + South Carolina 








JOHN J. HARTE CO. 


Engineers @ Contractors 


Chemical ¢ Process « yy 
Petro ¢ Fertilizer ¢ Pulp & Paper 
Water « Wastes ¢ Material Handling 
284 Techwood Dr., Atlanta, Ga. 
New York ¢ Washington ¢ Foreign 


METCALF & EDDY 


Engineers 
Industrial Waste Treatment 
Water Supply and Water Purification 
Stream Pollution Investigations 
Laboratory 


Statler Bldg. Boston 16 


TECHNICAL ENTERPRISES, Inc. 


Engineers - Consultants - Chemists 


Chemical — Food —- Pharmaceutical Industries 
Predusn'e ete Engineering Services 
ct & Process Research & Development 
SPECIALISTS IN SMALLER MANUFACTURING 
PLANTS 
31 South St., New York 4, N. Y. WH 3-1544 








INGENIEROS INDUSTRIALES 
ASOCIADOS C.A. 


Consulting Engineers 
Sossielizing te 
Designing Ay Engineering of Industrial Plants. 
A complete Engineering Service including Economics 


Surveys and Tostallation for South America. 
Apartado Postal 1687 Caracas, Venezuela S.A. 











JAMES P. O’DONNELL 


Engineers 
CHEMICAL AND PETROLEUM PROCESS 
PLANTS 
Design - Procurement - Construction Supervision 
Start-Up 


New York, N. Y. Beaumont, Texas 








THE J. G. WHITE 
ENGINEERING CORPORATION 


Design - Construction - Reports - Appraisals 
80 Broad Street, New York 4 
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INDEX TO CHEMICALS & EQUIPMENT 


Chemicals and materials 
Equipment and accessories 


Processes and services 


GUIDE TO TECHNICAL LITERATURE 


Chemicals and materials 
Construction materials 
Electrical equipment 
Handling and packaging 
Heating and cooling 
Instruments and controls 
Mechanical equipment 
Pipe, fittings, valves 
Process equipment 
Pumps, blowers, compressors 
Services and processes 


INDEX TO ADVERTISERS 


Alphabetical list of firms in this issue 


CHECK LIST OF REPRINTS 


Editorial reports and other reprints now 


available 


READER SERVICE POSTCARDS 


Get more information—fast 


CHEMICAL ENGINEERING—November 1955 


Quick way to keep posted. 


Now it’s easy. Just use CE’s 
new directory of products, equip- 
ment and services. It’s a com- 
plete, finger-tip reference to each 
month’s advertised items and new 


product developments. (p. 508) 


Now—yours for the asking. 

You can now get—free and 
fast—the latest literature on any 
topic in your field. Our compre- 
hensive checklist can help you 
keep your technical files up-to- 


date. (p. 516) 


Who’s offering what today. 

Every month you'll find in- 
dustry’s most progressive firms 
among CE’s ad pages. You can 
use our index of advertisers to 
check up on what they’re offering 
that will help you. (p. 546) 


yp 


For more information—fast! 

That’s where Reader Service 
postcards come in. They’re easy 
to use, bring quick results. Try 


one out today. (Inside Cover) 
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Index to Chemicals & Equipment 


Find it tough to keep up with chemical products and 
equipment? You can use this master index as a quick way to 
spot exactly what's in each issue on any particular item. 


Chemicals 
PE es lv be. eles ico we 66c 
NT SUES os ns 5 vv cae sees 516A 
Acid 
Peracetic ... 516C 
Bulletin P63- 355 Te hy ok eee 441b 
NE eas. os ooo ho icxoue 111 
Acid esters, itaconic.............. 516B 
Adhesives, waterproof ............ 148B 
Alcohil, polyvinyl ...............44le 
| SE EES AS Ss Sag pene ater 175 
WEI rs ete hk oe 148A 


High purity, fused........ 
Aluminum fluoride, powder, 


WOONONN:, irgis 25 Savio ns os ‘ssa 
Antisoiling compound ........... 150E 
Bleaching, textile .... . .516E, 516F 
Boron trifluoride, ether complex, 

SE ESE CLCGA Gs ee enw eae 516G 
Bell, polyester ......-... 148C 
Carbon, activated ........ 516H 
Carbonate of potash.............. 313b 
CE GUI sons es sn ieests 442 
Catalysts, bulletin G260........... 395 
Cellulose acetate butyrate ._ ~ 5161 
ES ee 24 

Automotive ...... 336Ab 

oe ee rr Se 

OS ae ey we hE: 

Oxygen, active ork Sven 516] 

BS Side oo ,ek os cannes cael 275 

CC eee 150H 
Chloride, methylene Cah ietn 
ee er .313a 
Chromium nitrate, crystal, purified. .516K 
Perey fe 336Ae 
CO ee re .516L 
NN ss 5 hie eereawank 66b, R533 
Diatomaceous materials ...........424 
Diatomite powder filler............143 
A eer re 277d 
Dimers, alkyiketene ............. SI7A 
Di(oxo) decyl phthalate..........517B 
Elastomers, synthetic, bulletin 

ees 32-3b 
Emulsions & detergents........... 517C 
Epoxidation-hydroxylation reactions.517D 
Ferric nitrate, crystal, technical..... 517E 
Fertilizers, nitrogent .............150F 
di ers 517F 
Fluids 

Heat transfer, bulletin O-P-130...32-3a 

RRR ely Ce toes See aa an 336Aa 
Fluorine, elemental ............. 117a 


What It Contains .. . 


Here’s your complete index 
to the chemicals, materials, 
equipment and services ad- 
vertised in this issue, an- 
nounced in the Chemicals & 
Raw Materials and Process 
Equipment News  depart- 
ments, or listed in this issue’s 
Guide to Technical Literature 
(Page 516). 
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Fluorides, hhalogen .............. 117b 
Formaldehyde ................ 145, 239 
PN Brea sf diktas Suse kh oak 441d 
Furfural . es ib ns 2 he 
CO SE ere 
Ape ee 321 
Glycols 
... SES ere 
ae errr: | 
Triethylene .... a .277c 
So, MOINES 5 Shy do clues Sale e's 517H 
Hydrogen peroxide. ..... 12, 518A, 518B 
Lacqners, aabecolor . .......5....6: 66a 
Latices, nitrile ....... ... 146B 
Lead nitrate, crystal, technical . ..518C 
RIND 155.6 64's op Sivin' a's a wee 475a 
EO ee eee 475b 
Lithium metal ..... 475c 
Malonaldehyde diacetal .......... 146D 
Methyl parathion, bulletin O-55.. .32-3c 
Monoethanolanime ..............277e 
DOO es. oe Reem ais 518D 
FP rrr ers a 
Oils 
See as eee Lt eo cae 518E 
ieek-proof ....... 418 
Gimmie, petiied ..... 2... 60.00, 518F 
Oxidation reactions ...... 518G 
Oe ee 150D 
Paradichlorobenzene_ ERS En 313d 
OSES eran ore 518H 
Phthalic anhydride, tetrachloro... .313e 
ES OR er eee 518I 
Bulk tank storage, bulletin 0-69. . 32-3d 
ee ER es 142A 
AMERY So c.'s « suis la nines owe 313¢ 
Potassium acetate, N.F. crystal, 
dio. soaswtass oS 8S 519A 
Potassium persulfate ............. 519B 
Refractories, chemical plant........ 358-9 
Ee, ee 519C 
CS lak pcre ni vecnds be Sed 15la 
a er eee 519D 
ee PSEC 391 
_ ee ere 151b 
(Se errs 257 
Polyester .... 150A 
Be pe Ee 151le 
Tetrafluoroethylene ............ 151d 
Rubber compound .............. 150B 
Santolite, bulletin O-94........... 32-3e 
Ee Te eee Te. 415 
OS ee ee eee 410 
eee ne 313f, 458c 
 iabetie 5. Seige aoe so ee 44la 


What the Code Means... 


Each item has a code that’s 
the key to its location in this 
issue. The numerals show the 
page where you'll find the 
item mentioned. The letters 
L (left), R (right), T (top) B 
(bottom) locate ad positions 
on the page; the letters a, b, c 
and A, B, C identify items on 
a page or in an ad. 


ge 
Sodium carbonate peroxide........ 520A 
Sodium fluoborate, crystal, technical . 520B 
Sodium sulfhydrate ...........++ 458b 
Sodiam sullide. ........-..-c000s 458a 
Solvents, odorless ........... .167 
Specialties, perfume ........ 520C 
SEE, MU gw ccc ccc cc eee seneas 432 
Thread compounds .............+. 408 
Trichlorethyiene .............++: 313g 
ee er .. .336Ac 
Pr rete ..520D 
Zinc formate, crystal, purified. .....520E 
Equipment 
\bsorbers .... . .50b 
Catalog S- RE ee 327f 
\ftercoolers & separators.......... 528A 
OO ee re 264E, 464 
Fluid, packaged ................ 457 


Agitators & Mixers, bulletin A2-B4. .36la 


Air classifying systems............ 527d 
Air nee ARN GS Acheini + we ae 28 
ere . 243 

Copper le eines 258-9 

_ |. NOR personae .436 
GRE URES 150C 
oe Pere 385c 
Arresters, fabric, dust, bulletin 279. .84-5b 
ee eee 331, 519 
Barrels & drums, steel...........- 76-7b 


Bearings, motor, bulletin 51B7286....44 


Belang, CUONOFOT 6... 8. tees 526A 
a Ee eee . 41, 522C 
RNS SIRE es oi 0% > . 163d 
Nn, Seer eee 397 
Centrifugal, multi-stage 419 
ON re Gale ww owes 542C 
Rotary positive ........ 550a 
Blowers & exhauster............... 50c 


Boilers 
Packaged, automatic, bulletin 1220. .43 


MRD ey coy 5 eons sea tacsiaalete 399 
NN Sch ath ay. Uae Kicks BR539 
Buckets ..526B 
Burners 

Cotelon GA. 2.026.050 R348b 

OS Se ee eet Se 511 


I na ving 2 1a eeuapied-oes op 0's 74 
Cables, cathodic protection, bulletin 


er ere ere eT 255 
BD sg on etal KON ss . S55 
Calciners, catalog 606C.......... R348a 
SNE fos nici say cg ee Sas .. .268C 
Caps 

Eee .384b 

Mellen 22 6.5. ....5- 1334 
Casters & qvheels............ .L355 
Castings 

Corrosion resistant ...........6 329 

High alloy, bulletin 3354-G...... 360 
Cells, load, bulletins 4300, 4301, 

SE I can bs He Vee shee) x ies 225 


For More Information .. . 


You can get more informa- 
tion on any product listed in 
Reader Service postcard in- 
this directory by using the 
side the back cover. Simply 
circle the item’s code number 
on the postcard, then mail to 
us. Answers will come to you 
direct from the companies 
manufacturing the products, 
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Cement, insulating, mineral wool... .249 | 


, 374, 426a | 


Centrifugals 

Vertical batch 
Centrifuges, bulletin 1259 
Ceramics, flamesprayed 
Changers, speed 
Chemical equipment mais 
Chromatography vepor phase....... 
Clarifiers 


Closing device, filter press.......... 
Closures 


Coatings 
Protective 
Bulletin VP.1 
Zinc 
Coils, water, bulletin R-50 
Columns, fractionating ......... 230-1d 
Collectors, dry, centrifugal, bulletin 


Gee dak a beaks Nes ays 1) 


Combustion equipment ...........398 


ei ne ee eae L362 | 


a ee eae .514 
Bulletin 726 se ccxvunt keene 
Centrifugal 
Heavy duty 
Spiroxial 
Turbo 

Concentrators, sludge... 0i6.2i089: 

ee er 

Controllers 


Controls 
Automatic, power 
Electro-pneumatic, folder ND4(8) . 
Evaporator, data sheet 10 


Photoelectric 
Pressure 
Sequence timing 
Slurry density 
Temperature 
Conveyors 
Bulletin 529 
Vibrating 
Coolers 
Cascade, 
Catalog S-6820 
Rotary, water tube, catalog “A”. .T345e 
Copper 
Corrosion resisting equipment 
Couplings, steelflex 
Cranes, bucket 
Crushers 
Gyratory 
Primary 
a 


‘Bulletin C12-B12 
Crystallizers 
Detectors 


Dissociators, ammonia, bulletin B-52.. 
Doors, quick-opening 
Drives 

Adjustable speed 

Silent chain, book 2425 
Drums 

Aluminum 

Steel 
nat & barrels 


Bulletin POS: ee ee ene mes 36]j 
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11b, 68a, 527c 


“RUGGE 


Partlow Temperature 
Controls need 

Pr no babying” 
\ 
\ 
\ 


. « $0 tough in fact that you can 
drop Partlow Controls on a con- 
crete floor — without upsetting 
control accuracy! 

A 


DOES YOUR PROCESS require precise temperature con- 
trol of gas, liquids or solids in the —30°F to 1200°F 
range? If “yes”, there’s a guaranteed Partlow Control 
to do your job better than complicated, less rugged 
thermocouples and other types — and at lower cost! 
Send us your problem. Partlow, specializing in temper- 
ature, designs controls for all types of new and existing 
applications. Here are five basic Partlow advantages: 


1. DIRECT-ACTING hermetically sealed Mercury Bulb 
instrumentation. Positive, precise, sensitive — never MODEL RS 


temperamental. Recording Controller 
operates fuel valves 

or relays to start and 
stop combustion sys- 
tems or electric heater 


. INTERCHANGEABLE ELEMENTS — for quick, easy 
field replacement. 


. ACCURATE CALIBRATION — conservatively, within 
1% of scale range. 


. LONG LIFE — thick-walled capillaries and seamless 
tubing assure almost indefinite life. 


. LOW INITIAL COST... 
parts — no need for compensators. 


the pioneer in mercury thermal wanes 


\ 
\ 
\ 
\ 
\ 
\ 
low upkeep — few moving ; 
\ 
\ 
| 


Offices in all Principal Cities 
THE PARTLOW CORP., 
New Hartford, N.Y. 
rt Office: 
Ad Auriema 
89 Broad St., New York 








what is your 


PULVERIZING 


edge) o) (a 








accept this offer by 
Schutz-O'Neill for a 


recommended Schutz-O’ Neill 
equipment, methods and mill plans 
for your process application. 


SCHUTZ-O’NEILL 
PILOT PLANT 


uses a standard 
production mod- 
el 16” Superfine 
Pulverizer, which 
provides up to 
100 different pul- 
verizing set-ups 
with a grinding 
range from 40 
mesh to 5 mic- 
rons. 














Tell us your milling requirement— 
fineness, uniformity, increased out- 
put, lower cost—send us a sample 
of the stock you want to pulverize, 
state fineness and capacity de- 
sired, or send for Schutz-O'Neill 
















WRITE US 
FOR DETAILS 
OF TEST 

GRIND OFFER 







ultrafine. 








SEE US AT ) 
BOOTH 418, 
CHEMICAL 


sSHOW— 
PHILADELPHIA, 
DEC. 5-9 


to 28” in diameter. 


SCHUTZ-O’NEILL COMPANY | 


301 Portland Avenve * Minneapolis 15, Minnesota 


FREE TEST GRIND 


OF YOUR MATERIAL SAMPLE 


Without obligation to you, we’ll grind a sample of your ma- 
terial in our Pilot plant, using a production model Schutz- 
O’Neill Superfine Pulverizer. This is a bonafide, no-strings 
offer to demonstrate to you the versatility, particle size range 
and capacity of Schutz-O’Neill Pulverizers. Write us for details. 


OUR ENGINEERING TEST REPORT together with your pro- 
cessed product will be returned to you giving exact data and 














ULTRAFINE GRINDING WITH CONTROLLED PARTICLE SIZE RANGE 


You'll find Schutz-O’Neill Superfine Pulverizers best for 
ultrafine grinding with controlled particle size dis- 
tribution—yet their versatility also makes them adapt- 
able to the complete grinding range from coarse to 


Many heat sensitive products can be safely pulver- 
ized, because the grinding principle of impact with 
air attrition embodied in Schutz-O’Neill design 

keeps product temperatures down and helps 
control uniformity. 


Typical Schutz-O’Neill applications are in the 
paint industry; major cocoa powder, sugar, 
spice and pharmaceutical manufacturers ; proc- 
essors of emulsifier gums, resin, plastic and 
seaweed extract powders and a great number 
of others. From 62 years of continuous 
manufacturing and field experience, Schutz- 
O’Neill may already have the answer to 
your problem. Superfine Pulverizers are 
made in six sizes ranging from 71/4 to 125 
horsepower with grinding chambers 12” 


PULVERIZERS 
GRANULATORS 
ROLLER MILLS 
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PT rr e ee T345d 
eS Eee cit 455 
Hot air, catalog “A”........-. T345a 
BROCUISOGTYET 5. cs is ccc eeeess 90 
BEE, naesawveeesssse dv haneves 472 
ADS is sheets hens oe 439a, 536A 
Drying equipment .........+.++++ 235 
Duct systems, pla-tank............ R337 
ere ry 536B 
SEMIS 655 0 ses Sn o's 386, 513 
Cloth tube, blow ring........... 285 
Wet, bulletin 274............. 84-5d 
Ejectors, steam jet, bulletin 
ER ras sc 0505 ca «eens 459 
Elbows, long tangent, catalog 54..... 19a 
Electrical systems, engineered... .. 37-40a 
eS a 353 
Enclosures, pushbutton .......... 272A 
Engines & compressors............. 466 
Evaporator strippers ............. 536C 
Evaporators............ 325, 403a, 439b 
te SAS ae ire ree 529 
MEME 5.5 5.5 Sig she uhatonanindi 405 
er err 
Ee ee re 550c 
Extractors, centrifugal ............. 287 
Fabricated products, polyethylene & 
polyvinyl chloride ............. 521A 
PO MIE a5. over epeedese 524 
ee eee? 543A 
Fasteners, stainless .............. 522G 
re” 107 
Pee err eee re 36le 
NS AEE eee eter 34e 
Bulk flo, book 2475.............. 13 
eT Se eee 518 
Ce ee 527e 
oe a a 536a 
PINAL igre. o's 5 six slninve si owas R488 
oS eer pr 545A 
Filter cloth..........264G, B336, 545a 
OFT ener ier k 308b 
TI os, wig wiciceeduscerg 298, 476 
ee oe are L349 
PEED csc tdnes cst nduveanue 545b 
Filters. ..... lla, 16, 131, 264D, L356a 
439d, 527f, 537A, 537B 
Chemical, bulletin 431........... 93 
Disc, bulletin F9-B2............ 361f 
PPE ee 393a 
Horizontal, bulletin NH-155..... 486b 
| RTE ete ree 368, 537C 
ee 6, 537D 
Rotary, horizontal .............. 520 
ig x oes ssa ecnbiegets a 1339 
String discharge, bulletin 103...... 521 


Tubular, bulletin 7S-160-755....486c 
Vertical, bulletin 100-EP-SM-854.486a 


SE hii Cane vs enceee eee es 538A 
Fire detection systems.............. 460 
Fire extinguishers, CO,............378 
| Pr re rer 276C 

6 a 174b 

ree 381b 

Forged steel, bulletin A3-50...... 427 

er iekHncsehes vans andes 531J 

NII S05 «Siete oss Coal 

TUNEL io v.08 Lie ses siege eK 323 

ESP 10, 19b 
Flakers, bulletin 640............... 98 
Flange specifications ............. 38la 
Flotation, bulletin F10-B8]........36lg 
Forgings, stainless steel.............63 
Furnaces 

Multiple hearth, bulletins 224, B-1, 

Ro Aes ee 309 

Oven, bulletin 215............R348c 
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Filter plant 
- pressure N 0 W 
Liguid depth oe 
ressure 
tenet valves, liquid level S UBM ERG ED COM BUSTION 
ta in a form so simple it can be used with 
Packaged 


Cine, sty ANY LIQUID HEATING PROCESS! 
Grinders —— 
Grinding machines 
Heads, spray 
Heat exchangers 
Catalog S-6740 . 
ie a a | f ze 
Bulletin 600.2354 | 5 a een 


Plate ‘ . 
Steel & tube COMBUSTION TAKES N x HIGH VELOCITY BURNER 


Heat transfer apparatus | PLACE HERE 
Heaters 
Electric, bulletin 750 
Gradiation 
Indirect, fired, bulletin 551 | , ~ DOWNCOMER TUBE 
Unit 
Heating, steam, high pressure 
High pressure equipment......... 
Hose 





ANY LIQUID 
Flexible “«< 
Metal, flexible 
Bulletin 20D 
Indicators 
Bin level 





USE ANY THERMAL BURNER ... 


Sight glass, bulletin F-6 With heat release characteristics of over 10,000,000 BTU/- 
Instrumentation, miniature, bulletin hr/cu ft readily feasible, extreme compactness is easily 

7202 - obtained. The THERMAL burner is completely separate from 
Instruments, spectrometer the liquid being heated and maintenance is therefore greatly 
Insulations simplified. 


High temperature DOWNCOMER CONSTRUCTION . . . 


Pipe, bulletin SO-55 
Pipe & block Successful tube materials have been developed for all cor- 


Ion exchangers, bulletin 200-SM. . .486e rosive liquids as well as for heating liquids toas highas 2,500°F. 
Jar rolling machine, catalogs 73, 77. .380c 
Joints, expansion 
Kilns | HIGH VELOCITY AIDS TRANSFER . . . 
a Phe sumer THERMAL burners develop exit velocities as high as 500 
diese equipment ft/sec. Additional turbulence obtained by forcing the products 
Bulletin LG3-B10 : of combustion through the liquid promotes speedier, more 
Lathes, glass working uniform heat transfer. 
Lighting systems 
Linings, container 


Load luggers E , . 
yt ie marine OTHER THERMAL PRODUCTS & SERVICES ) WWW 


Loggers, automatic 
Lubrication system, bulletin $29 ( 
Magnets 

Permanent / ) an 


Perma-plate, catalog 1205-D 


Man lifts 
Materials handling, bulk q htt a ME A L 


Materials handling equipment 
Thermal Research & Engineering Corp. 
CONSHOHOCKEN «© PENNSYLVANIA 


\ REPRESENTATIVES IN PRINCIPAL CITIES 
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SANBORN 
OSCILLOGRAPHIC 
RECORDING 
EQUIPMENT 
answers a 

broad range 

of recording 
problems 


1-CHANNEL 


2-CHANNEL 


r hate] 


fe 3 


8-CHANNEL eee 


@ SEPARATE COMPONENTS 














4-CHANNEL 


4-.,6 
8-CHANNEL 
ANALOG 
COMPUTER 
SYSTEMS 





Assemblies from 1- to 8-channels, with chart speeds | om 
0.25 to 100 mm/sec. 


WIDE BAND DRIVER AMPLIFIER 
AND POWER SUPPLY 









; por sess es tis hints sslgeinie pestle 
four-channel Recorder Assembly are integrated with with other | 
equipment aboard a “flying geophysical laboratory” by 
Te en ee 






A Sanborn "150" system starts with a choice of an 8-, 
6-, 4-, 2- or 1-channe!l basic assembly, to which the 
user adds any combination of plug-in type Preamplifiers 
to meet the numerous and changing recording require- 
ments. Special 8-, 6-, 4-, and 2-channel systems ore 
available for recording the output of analog computers, 
or other applications involving 1 volt cm sensitivity. 
Added to this application versatility and operating 
flexibility of Sanborn systems ore other advantages, 
such as inkless recording in true rectangular coordinotes 

. . high torque (200,000 dyne cm) galvonometer . .. 
time and code marking . . . numerous chart speeds. 


Let Sanborn engineers help you | solve your record - 
ing problems. Write for 
and performance data on any Sanborn component 
or system. 


SANBORN 
COMPAN Y 


INDUSTRIAL DIVISION 
CAMBRIDGE 39, MASSACHUSETTS 












| 
| 





PRODUCT INDEX ... 


Liquid, data 566-R. re 
ac eeG pric 6x 4,» 6c dene 531B 
RE TLS, S .....462¢, 527i 
Ne SS capa 34 
OS SS 2 kre 361b 
RMN BOO cc wnensicesens ce 423a 
Ball & pebble, catalogs 73, 77... .380a 
oS rere 369e 
OARS 
eee re, gb es a 435a 
Ser, catalogs 73, 77...... . .380b 
TRESS PEs Sse ..369a 
Vertical, bulletin 70............ 376a 
itwers..... << 233, 2 L354a, L356b 
2 rr, SS 
OS re 
, ibs ane 
eS | rr 
RINE i. ates coe b aioe 163b 
Continuous flow, catalog 402-R-]. . 347 
Horizontal batch ..............163a 
meee: bulletin DH- 50, 

8 SS eae .123b 
tI erage aaa L348 
Portable, bulletin B-108... mere 
Ribbon, bulletin 78............423b 
Side entering, bulletin B-104.....123e 

ED JO kao awaecrn .423c 
Top entering, bulletin B-102.....123c 

Se sais eR oe 423d 

Propeller type, bulletin B-103..123d 
Vertical ..... oid See, 163c 

Molding materials ............... 521B 
II eh Se oS asic SS a Meee 429 
SMM 2, 5 ole. boise de 272C, 283 
Corrosion resistant ............100-1 
Drip-proof ....... ii ae een a 272G 
OS Se en Pe 272F 
MUMRUY, SOCIO |... ook osc eea es 437 

Fan cooled, bulletin MU-203.,.414 
<0 ES ae ere pene 557 
Variable Sp60d).5........: ee yf, 
Varidrive, booklet 1797.......... 269 

eee ree ee rere: 
Catalog 24 .. aed TR539 
Packings 
Asbestos .... Sct wee 
Sheet rubber .......... ..524B 
Packings & gaskets, teflon..........392 
Paints, aluminum ..... eee eoe er 
Pee. insieuipent ........55.%55260093 
IMIR rst ces Soare ie i ty TL539 
Pilots, control, bulletin 5303.......465 
Pipe & fittings........... - = 50a 
CS) ES 327b 
Rt to ka cl oe so. a 
Pipes 
NN rich sd isi oe Sig adie te! se 
Saran lined . ae err, 
| a inert” 156-7 
Pi kin dd x0 < a 0sv 6s an oe 
OS en ee ea 221 
Positioners, valve ...............531C 
MO | 531D 
LS ee ree | 
od er eee ..+.540A 
Hydro-static, bulletin 277....... 84-5c 
Preheaters, air ...... vo Re 
I a as lose dnscasesa erty 9's 393b 
Presses & screens, dewatering, 
DE: COE kb enahs Micdveedy T345b 
Process equipment. . 56-7, 104, 271, 403b 
Bulletin F-6 ...... . 468 
Catalog 100-A-l1:............... 527a 
MN th ha 5 ove tg.5 6 342-3 
Corrosion-resistant ..........2.:. 388 


| 
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SR SBE e's oxo /2.s.3 aie 5s ia wel 


Impervious graphite Sly Dust Filter at the plant 


Porcelain : es of Merck & Co., Inc., 
Pulleys, magnetic ..........272E, 527A ie Rahway, New Jersey. 
Pulverizers 154b, 510 “as 


Vertical 
Pumps 50d, BL539, 543B 


eS ee: 3272 | ji. Ff > 
Bulletin 107 R356 , 14 
Meee SOO Se Ses Race coe wale . 


eee | es : KEEPS VITAMIN 


Perr , . PLANT 
Bulletin 300 ; a | 
Sealless, bulletin 1010 . j . ‘ DUST- FREE 
Self-priming, bulletin G-l...... 261 . 
Chemical 
Pmlettn: 7284 once ee eed 
Bulletin $28763S" 2.3... 
Controlled volume . 


Liquid, bulletin L51 

Piston diaphragm, bulletin 440 
Rotary, bulletin 55Sc......... 
BM ies cscs ehaneiate oo ole: £2 
Slurry, bulletin 181 

Vacuum, steam jet, bulletin B-H2..155 | 


Vertical, bulletin V-837...R349b, 463 
mS caccor Sagres ‘ | Merck & Co., Inc. uses Sly Dust 


Reactors, bulletin 923 Filters to maintain quality of 
Receiver-recorder, product spec. E.12-5.54 9 ; Y t 
Receivers product and manufacturing effi- 


Metagraphic ciency in the processing of 


Recorder-controllers .............. vitamin mixtures. 
Recorders 
Potentiometer, catalog section | The final ground powders are 


60-100 . , 
Temperature blended, milled, sifted and sub- 
Recording equipment, oscillographic. .512 divided. Dust tends to escape 


Rectifiers, pumpless, bulletin f h — " f 
GEA-5689 : rom each operation. By the use o Packaging Walt showing 


Reducers j 
roper hooding of dust sources exhaust duct connected to 
Bulletin 80 | hes i 3 ‘ Sly Dust Filter. 
Bn torque the dust is drawn into Sly Dust 

efrigerati 
eee concn Collector. About 1.10 to 1.25 

Automatic, bulletin 330 nt ixture is recov- 

Voltage, bulletin $-351 percent of each mixture is reco 

Rims, sprocket | ered and reused. 
R . 
Rolls, crushing During the past ten years Merck 
Rubber, silicone 15 has installed 21 Sly Dust Filters 


Bulletin 3749A 60 | —a fine tribute from a fine company. 


Bagging 
Pulp density | No matter what you make or 





Screens | process—if there’s dust, you need Sly. 


Vibrating ; Manufacturers of: Dust Control Systems, Blast Cleaning 
Scrubber-polisher Equipment, Tumbling Mills, Industrial Ovens. 


Sealants 
Seals 
Bulletin FC-952 | THE W.W. MANUFACTURING CO. 
Balanced pressure 524C | 
Mechanical, bulletin 54-1-10,000...421 | Visit Our Booth SPty ee es: * eee ae 
at the Atlanta ® Birmingham © Buffalo © Chicago @ Cincinnati 
CHEMICAL SHOW Denver © Detroit ® Houston © Indianapolis © Jersey City 


Rotary, mechanical, bulletin | Philadelphia, Dec. 5 Los Angeles © Mexico City © Minneapolis © New York 
B-11] Philadelphia © Rochester ® San Francisco ® St. lovis © Toronto 


Storage 1%) | PIONEERS AND LEADERS IN INDUSTRIAL DUST CONTROL 
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Three stage duplex air compressor for 1000 pounds pressure, located 
in a large industrial plant 





















































Acetylene compressors in a large industrial plant 


Reversible ring plate valves, force feed lubrication, sealing type piston 
rings, generous intercooler coils are some of the features (common to 
all Norwalk compressors) that make for efficiency and long-term 


economy. Descriptive catalog mailed on request. 





NORWALK COMPANY, INC. 
SOUTH NORWALK, CONNECTICUT 
makers of high pressure compressors for 91 years — 1864-1955 











PRODUCT INDEX ... 


Separators 
iit OE ee 462e 
Continuous ....... EE Se 
ST eee L367 
Magnetic, bulletin 16-E......... R364 
ents SUING 5 sos sin es sw eea ne 148D 
Shredders ....... Tm. ...154c, 435d 
Seemmustors, Seactor ..... fs..0c00s 270A 
Slakers & feeders ............+0++527D 
Snubbers, pressure ...............270D 
INES wise c dss ccvccnssuns 531F 
[OLS re eae ame weet | |e 
Spectrometers, bulletin 
Te ee: ar 390 
Spectrophotometers ............. 531H 
err errr 335 
| eee chit DONS» deka 
ME recog odoin) advan Soceacs ow ae 440 
BlectroClad: ow... wo. cnin'e cciws weacle 
Stainless... .55, 76-7c, 172-3, 433, 453 
470, 522B 
SERS 5 eRe eee meee 229 
Storage units, bulk ............:. 274A 
| ee. 5 Pate 542B 
Strainers & filters, bulletins 
5 as a eer eee BL523c 
Tables, bulletin T1-B3............ 361lh 
NR oe on a 8s a os tetoals Sem 171 
SS ere Serer eg 
Tanker. Chemical . 2.5 .4....5 0505 274D 
7 ES re emer L356c 
Process, stainless steel, bulletin PF. .92 
Tre rrr rr 527E 
Serer ore rT 121 
MEMOS: MOTTE ns. 06s 8 Sng 4.70 cD 
Thermometers, signal ............268E 
Thickeners-clarifiers .............. 527k 
Thickeners & classifiers ........... 426b 
6 a ee 270B 
Se Peer re 50f 
Tractor-shovels ....... 14-5, 168-9, 274C 
TIO, GINTROR 5 ons 6 oie cie'e.0 v0: 0-0'0 cd 266E 
Transmitters, h/p differential 
Seer ee 5311 
Traps 
Se erreer rrr err 527F 
Steam, catalog 953 ...........02..95 
rrr 25 
ae 384a 
Ce SS a ae 527G 
Tubes 
Ne bik eo vad san Naeem a 297 
RO ND: os sone es cavern cans 485 
Rotary, steam, catalog “A”..... T345c 
cide chav iociesbesnuvad 140-1 
VE eS 480 
pO I ee 532B 
Oe Sere 532C 
Beh, FOGA oo. oan sabe aed 477 
Turbines 
SIN 5.5 eared wc ionare CORR 22-3 
errs 164-5 
Single stage, bulletin 4206........ 471 
Solid-wheel, bulletin S-116......... 78 
Unions, forged steel ............ BL488 
Vacuums, explosion-proof ........ R357a 
Valve operator, control ............. 52 
ae 265, L337, L354c, 394a 
532D, 532E 
EEE ia seave vee etecuen 174a 
NNT sas dns & oso be pa 417 
ee <3 
Check 
EE MN ob i 50 ak > a6 asad 454 
OO et | 548 
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Steel, catalog supplement 1 
Gate 


Catalog 5CM-1 
Le ae: | ee ee ereret RTT 5 413 
Lubricated, reference 
39-section 5 
Reducing, high pressure 
Sampling 
Solenoid 


Vaporizer-mixers 

Venting, tank, liquid storage 

Vessels, high pressure 

Viscometers 

Washers, air 

Water conditioning equipment 

Water softeners, bulletin 211 

Welders, paper 

Weldments 

Wire cloth — ' / 
Catalog 50 ei . a clay Morris 4R Pump on 24-Hour 
Bulletins S, 6, 7 duty handling 180°F. caus- 


tic liquor with specific 


a gravity of 1.17 against 80’ 
Catalog E , total head. Hes P motor 
Wire mesh runs at 1180 RPM. 


Wire screens, bulletins 5, 6, 7... .BL523a 











go Morris Type R Slurry Pumps 


Ammonia synthesis Ordinary harsh abrasives wear out your pump. Cor- 
Brine making process . rosive action of acids eats away its utility. Time-consuming 
Caustic potash handling maintenance and repairs cut down your production. Here’s 


a bulletins AP.225, AP-425 why the Morris Type R helps avoid these problems . 


3181-B, 2424-F 1.—Simple design. No internal studs and bolts—no trouble- 


Chemical some internal joints and fits. 
Construction 


Glassed steel 2.—Easily dismantled. Impeller and shaft sleeve reached by 
Process plants simply removing 4 external bolts. 
Data processing 
Design & construction 3.—Abrasive resistant. Casing furnished in large variety of 
Engineering & construction .. ..119, 402b wear-resistant materials, including glass or porcelain. 
mk 
tesjamien data 4.—Large hydraulic passages. Permit low velocities to mini- 
Engineering services, brochure mize wear and frequency of renewals. 


GED-2244 “ P ° , ‘ 
Head protection 5.—Drive-side suction. Stuffing box troubles practically 


High temperature work sheet eliminated under conditions of high suction pressure, 

Mobile service, valve ’ high vaccum and high suction lift. 

Plant sites 

Plants Let our engineers help you select the right pump 
Generating, package for your job. Or write for Bulletin No. 181. 
Phosphoric acid 
or MORRIS MACHINE WORKS 

Products & facilities Baldwinsville, N. Y. 

Safety services 

Services, process equipment 

Tables & data 


Sales Offices in Principal Cities 


Testing facilities Ceutrifagal ~- anped 
Urea process, pechiney 
Waste treatment 
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What It Contains .. . 


This is a comprehensive list- 
ing of the latest literature 
you can now get from manu- 
facturers on chemicals, equip- 
ment and services in all fields 
of interest to chemical engi- 
neers. It lists new publications 
just released, in addition to 
technical literature mentioned 
in the advertisements in this 
issue. The latter are identi- 
fied by an asterisk (*) along 
side the company name. 


For More Information .. . 


You can get—and get fast— 
more information on any pub- 
lication listed in this guide by 
using the Reader Service post- 
card inside the back cover. 
Simply circle the item‘s code 
number on the postcard, fill in 
your name and address, then 
mail to us. Ask for as many 
as you need. Answers come to 
you direct from the companies 
putting out the literature. 


Contents of This !ssue 


Chemicals and materials 
Construction materials. . 
Electrical equipment 
Handling and packaging 
Heating and cooling... . 
Instruments and controls 
Mechanical equipment. . 
Pipe, fittings, valves... . 
Process equipment 
Pumps, blowers, compres- 


Services and Processes... 544 


Guide to Technical Literature 


Want to build up your files and keep them up-to-date? 


This comprehensive guide to available literature will help 


you do just that. They’re yours—free—for the asking. 





Chemicals 





Acetyl Peroxide Company makes 
available upon request a literature 
reference covering their line of acetyl 
peroxide. Includes a detailed outline 
of the physical and chemical proper- 
ties. Bulletin No. 5. 
516A Buffalo Electro-Chem. Co. 





Acid Esters, Itaconic p. describes 
2 itaconic acid esters—dimethyl 
itaconate & di-n-butyl itaconate. In- 
cludes properties, reactions, molecular 
structures, toxicity, etc. Request 
Data Sheet No. 501. 
516B Chas. Pfizer & Co. 





Carbon, Activated Selection of 
proper grades & types for industrial 
processes, characteristics of Ad- 
sorbite activated carbon & application 
of activated carbon cee 
covered in Bulletin No. 11 
516H Barnebey-Cheney Co. 





Carbon Dioxide There’s practically 
no end to the important jobs that 
COz combined with Liquid Carbonic 
savvy—is doing. For examples of 
CO,.’s amazingly diversified talents, 
request Rat Unlimited.” 
R365 Liquid Carbonic Corp. 





Catalyst Supports Seventeen compo- 
sitions . . . three degrees of porosity 

. symmetrical or Poly-surface 
pellets—your pick of catalyst sup- 
ports. Offers technical literature with 
complete information. 
442 *Carborundum Co. 





Acid, Peracetic New technical book- 
let describes efficient hydrogen per- 
oxide-resin technique. Request “Hy- 
drogen Peroxide-Resin Technique for 
the Preparation of Peracetic Acid.” 
Bulletin No. P 63-355 
441b *E. I. du Pont de Nemours. 





Catalysts You benefit with Girdler 
catalysts: custom design matches 
your needs; technical service helps 
you save; quality control assures uni- 
formity ; etc. For complete informa- 
tion, request Bulletin G-260. 
395 *Girdler Co. 





Acid, Peracetic Company announces 
the availability of a valuable article 
reprint entitled, “Application of 
Peracetic Acid Germicidal Washes to 
Mold Control of Tomatoes.” Request 
Bulletin No. 154. 
516C Buffalo Electro-Chem. Co. 


Alcohol, Polyvinyl Elvano produces 
tough, grease-resistant films. Films 
have high tensile strength, imperme- 
ability to gases, and resistance to 
tearing or puncturing. Request lit- 
erature and information. 
44le *E. I. du Pont de Nemours. 








Alumina Of many electrochemically 
refined materials produced by com- 
pany, Alundum fused alpha alumina 
is one of the most useful. Request 
“Norton Refractory Grain—Electro- 
chemically Refined.” 
99 *Norton Co. 





Cellulose Acetate Butyrate Pp. 
“workbook” contains latest data on 
formulation & use of new & interest- 
ing film-forming material, ‘‘Half-Sec- 
ond Butyrate”’—its properties, modifi- 
eations & applications. 

5161 Eastman Chem. Products. 





Chemicals, Gas-Treating Maximize 
purity of your gas stream & minimize 
corrosion problems by using: mono- 
ethanolamine, diethanolamine, _ di- 
ethylene glycol, triethylene glycol. Re- 
quest data and samples. 
2i7a *Nitrogen Div., AC&D. 





Chemicals, Industrial 24 p. booklet 
alphabetically lists the numerous 
chemicals available. Tells the story 
about Harshaw’s growth since its 
beginning in 1897. Includes pictures 
of plants, warehouses, etc. 

79 *Harshaw Chem. Co. 





Aluminum Fluoride, Powder, Technical 

Makes available an informative 

Data Sheet which offers pertinent de- 

tails concerning physical and chemi- 

cal properties, suggested — con- 
tainers, etc. No. DA-32521. 

516D Baker & Adamson. 





Chemicals, Oxygen, Active Company 
makes available upon request a litera- 
ture reference covering line of active 
oxygen chemicals. Becco peroxygen 
compounds are listed and described. 
Bulletin No. 1. 

5163 Buffalo Electro-Chem. Co. 








Biphenyl, Chlorinated Reports re- 
ceived from a show that 
Monsanto Aroclor 1248 .- a chlori- 
nated biphenyl . .. is proving to be 
a superior heat-transfer medium. 
Technical Bulletin O-P-130. 
32-3a *Monsanto Chem. Co. 


Choromethanes Valuable data on 
diverse uses & physical & chemical 
properties of chloromethanes—meth- 
ylene chloride, methyl chloride, chlo- 
roform, carbon tetrachloride—in new, 
comprehensive 28 p. reference. 

147 *Solvay Process Div. 








Bleaching, Textile “Fluorescent 
Agents in Hydrogen Peroxide Bleach- 
ing of Knit Goods’ discusses prac- 
tical application of optical bleaching 
agents to peroxide bleaching of knit 
goods. Bulletin 53. 
516E Buffalo Electro-Chem. Co. 


Chromium Nitrate, Crystal, Purified...... 
Makes available an informative Data 
Sheet which gives pertinent details 
concerning physical and chemical 
properties, suggested uses, containers, 
ete. No. DA-35801. 
516K ‘Baker & Adamson. 








Bleaching, Textile Makes available 
article reprint, ‘‘“Knit-Goods Bleaching 
Range” .. . a description of high 
capacity continuous range for tension- 
free bleaching of knit goods. Request 
Bulletin No. 61. 
516F Buffalo Electro-Chem. Co. 


Colloids Profusely illustrated _bro- 
chure, ‘Colloids Out..of the Sea,” 
describes some of the interesting 
uses for SeaKem Colloids . .. in ice 
cream, “ery chocolate milk, 
toothpaste, etc. 
516L dacghans Chem. Corp. 





Boron Trifluoride, Ether Complex, Tech- 
ni Presents informative Data 
Sheet which gives pertinent details 
concerning physical and chemical 
properties, suggested uses, containers, 
etc. No. DA-34711. 
516G Baker & Adamson. 





Defoamers..... ./ A 2% pound brick of con- 
venient, easy-to-handle Hercules De- 
foamer 4 can make as much as 40 
gallons of highly effective foam _ con- 
trol solution. Makes available a 
valuable testing Sample. 
66b *Hercules Powder Co. 
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Defoamers, Silicone Defoamers have 
roved their efficiency and versatility 
nm countless applications. Offers a 
new booklet with complete informa- 
tion on Dow Corning Antifoam agents 
plus a product sample. 
R533 *Dow Corning Corp. 


Dimers, Alkylketene Illustrated Bul- 
letin describes -. Aquapel—tradename 
for a family of.*alkylketene dimers. 
tives properties, application and de- 
scribes properties of paper sized with 
Aquapel. 
617A 





Hercules Powder Co. 





Di(oxo)decyl Phthalate Covers gen- 
eral characteristics & properties of 
.“Flexol’”’ Plasticizer 10-10—a distilled 
phthalate ester which is a primary 
plasticizer for vinyl chloride resins. 
Ref. F-8948-A. 
517B Carbide & Carbon Chem. 





Elastomers, Synthetic 
remarkable synthetic elastomer which 


resists swelling action of both syn- | 
hydraulic | 
Details in Tech- | 


thetic 
fluids & lubricants. 
nical Bulletin ODB-55-21. 

32-3b ‘ *Monsanto Chem. Co. 


& petroleum-base 





Emulsions & Detergents Illustrated, 
96 p. features valuable sections on: 
emulsification; surface active chemi- 
cals ; oil and solvent emulsions; 

“soluble” oils and solvents; 
gents; etc. Book F-4168D. 
517C Carbide & Carbon Chem. 





Epoxidation-Hydroxylation Reactions 
Epoxidation-hydroxylation 
with hydrogen peroxide & peracetic 
acid. General review gives. typical 


procedures & suggested applications, | 


Bulletin No. 16. 
517D 





Epoxidation with HO: 
natural fats, oils and 
New method increases epoxy content; 
lowers by-product formation; 
— preforming peracid; etc. 
*E. I. du Pont de Nemours. 





Ferric Nitrate, Crystal, Technical 


Makes available an informative Data | 
Sheet which gives pertinent details | 
chemical | 


concerning physical and 
properties, suggested uses, containers, 
etc. No. DA-37441. 
517E 





Flattine Agents Covers Acrawax C 
Powdered, a fairly hard moisture re- 
sistant wax which gives additional 
advantages by acting as a slip agent 
& by improving wear & moisture re- 
sistance. Includes samples. 

Glyco Products Co. 





With maleic anhydride and 
other dienophiles furan forms normal 
addition compounds leading to physi- 
ological active molecules. For de- 
tailed information about reactive 
compound, request literature. 
441d *E. I. du Pont de Nemours. 





Furfural 16 p. devoted to physical 
data on QO brand, including recovery 
of furfural from various systems, va- 
por pressure graph & temperature- 
composition diagram of _ furfural- 
water. Bulletin 203-A. 
517G Quaker Oats Co. 


..Offers valuable bookets 
including “Glycerine—Preferred for 
Product Conditioning,” which out- 
lines properties that make glycerine 
preferable in conditioning toilet goods 
and pharmaceuticals. 

321 *Glycerine Producers’ Assoc, 


Gam, Cellulose Illustrated, 24 p. 
covers properties and uses of Hercules 
cellulose gum (CMC). Includes a 
comprehensive description of what 
CMC is, where it is used, and how it 
is used. Graphs and tables. 
617H Hercules Powder Co. 





Glyceraine.... 








Hexylene Glycol Technical informa- 
tion on hexylene glycol, a colorless, 
low-freezing glycol with unusual sol- 
vent & wetting properties. Includes 
physical properties & applications. 
Reference F-7114B 
5171 Carbide & Carbon Chem. 
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WHEN 
PUMPING 
viscous 
MATERIALS... 


what size 
pump do 


you need? 








Vyram is a | 


deter- | 


reactions 


Buffalo Electro-Chem Co. | 
Literature | 
and data on epoxidation technique for | 
derivatives. 


elim- 


Baker & Adamson. 





CONDENSED CAPACITY DATA — MODEL SD 





Theoretical 
, Displacement 
a in U.S. Gal. 
per 100 R.P.M. 


Maximum 
Pressure, 
Lbs. per 

Square In. 





SD 311 

SD 312 

SD 373* 

SD 424* 

SD 533 

SD 534* 

SD 645* 

SD 646* 

SD 844* 

SD 846* 

SD 848* 

SD 866* 

SD 868* 

SD 1076* 
SD 1078* 
SD 12810* 
SD 12812* 
SD 14912* 
SD 161016" 
SD 201016* 
SD 251318* 








100 
100 

70 

75 
175 

75 
100 
100 
250 
150 

75 
100 

75 
150 
150 
100 

75 
125 
100 
150 
150 











*These sizes available with steam jacketed cylinders. 


Pump size selection depends 
upon material viscosity at pump- 
ing temperature, working pres- 
sure, and whether pumping is 
continuous or intermittent. But, 
whatever size you need, there is 
a Kinney SD Rotating Plunger 
Pump to fit the job. 

The Kinney SD is a rugged, 


simple pump designed without 
valves, blades, springs, or vanes, 
to give you maintenance-free 
operation. And, due to its high 
volumetric efficiency, this pump is 
often used to meter or proportion 
fixed amounts of viscous materi- 
als and components. For further 
information, mail coupon today! 


| 
| KEIN NEY acc. vivision 





THE NEW YORK AIR BRAKE courstt (fj) 
3551 WASHINGTON STREET * BOSTON 30+ MASS. 


INTERNATIONAL SALES OFFICE, 90 WEST ST., 


Ztinney 


| 
| 
l Street 
| 


Name 


Company 


City 


Please send Bulletin L51 describing the complete 
line of Kinney Liquid Pumps. 


NEW YORK 6, N.Y. 


State 


517 





LITERATURE .. .- 






bie a a eee Ce ta 





Hydrogen Peroxide...... “Self-Heating of 
Hydrogen Peroxide Storage Vessels’ 
—a discussion of HeOe storage and 
storage containers and recommended 
procedure for H2Oz storage. Request 
copy of Bulletin No. 54. 
518A Buffalo Electro-Chem. Co. 


Is Foam 








Hydrogen Peroxide...... “Stability of 
Pure Hydrogen Peroxide” discusses 
effects of purity, stabilizers, acid con- 
centration & other factors on stability 
of high strength hydrogen peroxide. 
Bulletin No. 55. » 
518B Buffalo Electro-Chem. Co. 


Troubling You?! 





i] 

Lead Nitrate, Crystal, Technical...... 
' Makes available an informative Data 
Sheet which gives pertinent details 


MANZEL mil: | Sees Pee 
properties, sugges ed uses, containers, 
€ H J M ! C A L F E E D E R S siso cs waste: & Adamson. 


Lithium Amide...... Molecular weight— 
22.964; color and form—white crys- 
talline ; density—1.178 g./ce. at 
17.5°C.; melting range—380-400°C. ; 

} etc. Makes available a Data Sheet 
| providing complete information. 
475a *Lithium Corp. of America. 























| Lithium Hyride...... Data Sheet offers in- 
| formation covering color and form, 
density, dissociation pressure, solu- 
bility, chemical behavior, aplications, 
availability, purity, handling and 
storage, etc. 
475b *Lithium Corp. of America. 


cc inti ston: itil 





Lithium Metal...... Lithium has been 

used for many years in metallurgy as 

a degasifier, deoxidizer, desulfurizer 

and general purifying agent. Data 

— Sheet covers chemical behavior, ap- 
: = plications, purity, etc. 

475¢ *Lithium Corp. of America. 





Methyl Parathion......} Yew reference in- 
cludes: product characteristics & 
features; registrations for use (at 
USDA & state levels) ; precautions for 
handling; formulation data. Tech- 
nical Bulletin No. 0-55. 
32-3e *Monsanto Chem. Co. 








| Monomers...... Makes available a refer- 
ence list of monomeric compounds, 
giving physical properties, an up-to- 
date expression of current production 
status, & plans for future availability. 
Ref. No. F-8498-B. 

518D Carbide & Carbon Chem. 





: Nitroparaffins..... . As solvents, the NP’s 

| present an unusual combination of 

hag al nem. aeeeeeene Data 

° - . . S t tails, s i ati s, - 

* In chemical processes where foaming is a erties, uses, solubility tables, etc. plus 
° product samples. 

problem, Manzel engineers have a record of 149 *Commercial Solvents Corp. 


c =< mi i " Oils, Castor...... New 16 p. catalog & 

successfully eliminating it through the use of aplleds iiibhis' ot camer ‘lie he sem 

Manzel Chemical Feeders. There are models gested applications of over 90 castor 
. ° oil products with their physica 

of large and small capacity—for simultaneously chemical properties. 

‘i 518E Baker Castor Oil Co. 


aie 2 ; 
feeding many different chemicals at rates from | Oxamide, Purifed Company an- 
2 3 nounces availa ty of an informative 

a few drops to 60 gph per feed. They are easily Data Sheet which gives pertinent de- 
: . tails concerning physical and chemi- 
sy nchronized with any process — supremely | cal properties, suggested uses, con- 

tainers, etc. No. DA-48651. 
Baker & Adamson. 











accurate and dependable in service. | 518F 


a aor. a ioe BB nee Ee 

. : M oe ° actions wit phatic Peracids” dis- 
Specialists, too, in Force Feed Lubrication nt scaice ot sae take 
Cone & or = in Ag ge —— 

. t t - 

Manzel Force Feed Lubricators can be depended upon to thesis. Bulletin re ca « snails 

deliver exactly the right amount of lubricant, to exactly the 518G Buffalo Electro-Chem. Co. 


right places, at exactly the right times. Available for operation Porieihadan Offers reference, “Uses 


against discharge pressures of up to 30,000 P. S. I. G. of Persulfates—A Bibliography”—a a 
| selected list of literature references 
based on “‘Chemical Abstracts” & cov- 
oe pa from 1907 to 1950. Bul- 
. . ° . etin No. 34. 
P rofessionally qualified engineering 518H Buffalo Electro-Chem. Co. 


representatives throughout the country. 











Plasticizers...... Illustrated, 20 p. des- ry 
cribes a premium monomeric plas- 
paren eee yg yore Fy 
pentaerythrito a saturated a a- 

DIVISION OF tic acid. Physical & chemical char- 


HOUDAILLE-HERSHEY CORP. acteristics & applications. 


Hercules Pewder Co. 
324 BABCOCK ST., BUFFALO 10, N.Y. *See Explanation on Page 516 
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Polyvinyl Materials...... Products made 
from Geon rigid vinyl include corro- 
sion-proof pipe, fume ducts, tanks, 
trays, materials that can be machined, 
planed, sawed, drilled, and cemented. 
ee technical information. 

*B. F. Goodrich Chem. Co. 


Potassium Acetate, N.F., Crystal, Techni- 
ee Offers an informative Data 
Sheet which gives pertinent details 
concerning physical and chemical 
















wh properties, suggested uses, containers, 
’ etc. No. DA-40821. 
519A Baker & Adamson. 





Potassium Persulfate...... Company an- 
yeseere the availability of literature 
escribing the product line. Includes 
information on chemical & physical 
properties, uses & handling. Request 
Bulletin No. . 
519B Buffalo Electro-Chem. Co. 


Resins...... Folder describes advantages 
of using Truline Binder—a dry, pul- 
verized, thermoplastic resin, in core 
& molding sands. Tells how it reduces 

sand cost, provides greater strength 

to bonded cores, etc. 

519C Hercules Powder Co. 
































Resins, Acrylic...... Lucite acrylic resins 
available with a wide range of mold- 
ing characteristics & properties & in 
a variety of transparent, translucent 
& opaque colors. Offers descriptive 
literature on request. 

l5la *E. I. du Pont de Nemours. 














Resins, Coating...... Newly revised book- 
let describes Plaskon coating resins, 
including characteristics of the fol- 
lowing: alkyds, ureas, melamines, 
silicon-alkyds, modified phenolics, 
maleics, and ester gums. 


p. 
519D Barrett Div. 

















Resins, Cundensation...... A water-white 
sulfonamide-formaldehyde condensa- 
tion resin, Santolite MHP is widely 
used to give polyvinyl acetate ad- 
hesives quick tack. Details in Tech- 
nical Bulletin No. 0-94. 

32-3e *Monsanto Chem. Co. 













Resins, Ion Exchange...... Explore catal- 
ysis with Nalcite ion exchange resins 
for: increased yields; processing 
shortcuts; continuous or batch proc- 
ess; added safety; lower costs; etc. 
Technical Bulletin 

391 *National Aluminate Corp. 









Resins, Nylon...... Zytel is the du Pont 
trade-mark for a versatile group of 
long-chain synthetic polymeric amides 
exhibiting extreme toughness & 
strength. Complete data on properties 
- ae 7 Ne request. 

51b *E. I. du Pont de Nemours. 














Resins, Plastisol,..... An extremely fine 
powder with high molecular weight, 
created to impart excellent heat & 
light stability, physical toughness & 
chemical stability to your products. 
— product data. 

57. *Firestone Plastics Co. 














Resins, Polyethylene...... Tough, flexible 
Alathon polyethylene resin stands up 
well against abrasive slurries. Widely 
‘used in industrial pipe applications. 
@ffers complete information on the 
properties and applications. 
15le *E. I. du Pont de Nemours. 

















Resins, Tetrafluoroethylene...... Tefion 
tetrafluorethylene resins used  ex- 
tensively in process industries. Offer 
chemical inertness, high heat re- 
sistance, low-temperature toughness, 
ete. Properties & applications. 

151d *E. I. du Pont de Nemours. 











Silica Gel...... A superior drying agent 
for natural gas. For detailed infor- 
mation and field performance data 
on the use of Davison silica gel for 
the drying of natural gas, request 
Technical Bulletin No. 201. 

415 *Davison Chem. Co. 





j Soda Ash...... West End is a pure white, 
free-flowing and rapidly soluble soda 
ash that produces a far cleaner, more 
uniform product. Announces the availl- 
ability of product samples, prices, and 
technical information. 

*West End Chem. Co. 


*See Explanation on Page 516 
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Tuose Bemis 
RUF-GRIP” 


MULTIWALLS 
SURE STAY 
STACKED, 

DON'T THEy ? 


Bemis Multiwalls made 
with RUF-GRIP kraft 
handle easily ... and 
stack easily... and stay 
stacked. Consequently, 
they ship and store 
better. Get the details 


from your Bemis Man. 


® TRADE-MARK 


Shi ippir G 


Also in the 
Bemis Family, 
Serving the 
Chemical 
Industry... 
Waterproof 


(Laminated) 
Bags 








Bemis 


General Offices— St. Lovis 2, Mo. 
Sales Offices in Principal Cities 

















Best for Free-Filtering Materials 


For continuous separation of free-filtering materials 
such as coarse crystalline or fibrous pulps, the new 
FEinc Horizontal Rotary Vacuum Filter is the simplest 
and fastest type available. It offers six advantages: 

(1) Hourly output is extremely high; (2) Multiple-stage 
or counter-current washing provides maximum recovery 
of solubles with minimum dilution; (3) Results are always 
visible, easy to control; (4) Cakes can be built up to 4” 
or more; (5) Central-mounted drive simplifies installa- 
tion and maintenance; (6) It is available with totally 
enclosed rubber-covered or other special constructions. 

The FEinc Horizontal is only one of many continuous 
filters now made by Filtration Engineers. Our Engineer- 
ing service is the finest available, backed by 35 years 
of experience, and by the ability to deliver filters that 
are tailor-made to fit the job . . . at no more than 
standard costs. Whatever the filtra- 
tion problem, talk to FEinc first. 


Ask for Bulletin 
e . J e 
Filtration Engineers, Inc. 


TYPES OF CONTINUOUS FILTRATION EQUIPMENT 2 E i n ¢ 


a 155 ORATON STREET © NEWARK 4, N. J. 





520 







LITERATURE... 





| Soda, Caustic...... “Caustic Soda Buyer’s 
Guide” contains helpful facts on eco- 
nomies of 50% & 73% solutions; other 
| forms of caustic soda; capacities of 
tank cars & other containers; useful 
shipping data; etc. 
458¢ *Hooker Blectrochem, Co. 





Sodium Carbonate Peroxide...... Com- 
| pany announces the availability of 
| literature describing the product line. 
Included are chemical and physical 
properties, uses and handling. Re- 





quest Bulletin No. 6. 
520A Buffalo Electro-Chem. Co. 
| Sodium Dispersions...... Sodium disper- 


sions were first developed by Du Pont 
& are particularly useful in systems 
} where sodium is insoluble. Request 
| literature on sodium dispersions & 
| how to use them to advantage. 

| 44la *E. I. du Pont de Nemours. 
' 
| 





Sodium Fluoborate, Crystal, Technical 
ee * Furnishes an informative Data 
Sheet which gives pertinent details 
| concerning physical and chemical 
properties, suggested uses, containers, 

ete. No. DA-42401. 
520B Baker & Adamson. 





Sodium Sulfhydrate...... Hooker sodium 
sulfhydrate dissolves rapidly, even 
in cold water. There’s virtually no 
sedimentation even after long stand- 
ing. Available in 90-lb. & 350-Ib. 
drums. Technical Data Sheet. 
458b *Hooker Electrochem. Co. 





Sodium Sulfide...... The clean, strong 
flakes dissolve right into process, even 
without stirring. No waiting... no 
decanting. For complete information 
on Hooker's sodium sulfide, request 
Technical Data Sheet. 
458a *Hooker Electrochem. Co. 





Solvents, Odorless...... With either of 
Sinclair’s two types of top-quality 
Odorless Solvents ... you can pro- 
duce a superior odorless paint. Makes 
available product samples, prices and 
complete information. 

167 *Sinclair Cherr 





Specialties, Perfume..... . Attractive, 4 p. 
Folder describes origin. development 
& application of “specialties.” Also 
includes a brief description of eight 
| of the company’s newest items in this 





category. 

520C Dodge & Olcott. 
Thread Compounds..... . Big “D” Thread 

Dope (90% atomized metallic lead, 


10% vehicle, with wonder Silicones 
added for plus performance) excels 
wherever thread compound is needed. 
Request sample and Brochure. 

408 *C. H. Dragert Co. 





Waxes, Synthetic...... Describes Acra- 
wax C, a synthetic wax with unusual 
properties making it particularly ef- 
fective as an anti-corrosion sealer for 
porous metal coatings. Literature & 
samples on request. 
520D Glyco Products Co. 





Zine Formate, Crystal, Purified...... 
Makes available an informative Data 
Sheet which gives pertinent details 
concerning physical and chemical 
properties, suggested uses, containers, 
ete. No. DA-44441. 
520E Baker & Adarfson. 





Construction Materials 





Alloys...... Hastelloy alloy D has excel- 
} lent resistance to sulphuric acid in all 
| concentrations and at temperatures up 
to the boiling point. Announces 
availability of a booklet which de- 
scribes Hastelloy product line. 
243 *Haynes Stellite Co. 





Coating Systems, Protective...... New 
Ucilon coating systems give chemical 
engineers effective weapons against 
corrosion. Systems based on neoprene 
coatings for air dry or force dry ap- 
plication. Bulletin No. MC-9. 
444b *United Chromium. 





| *See explanation on p. 516 
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Coatings, Protective......Now - your 
own painter can “cold-galvanize’ 
and steel surface with Dimetcote 


(100% inorganic zine coating) 

any place—anywhere—anytime. Re- 
quest Dimetcote Technical Bulletin. 
245 *Amercoat Corp. 





Coatings, Protective...... For any equip- 
ment or surface that can be uni- 
formly baked . Plastisol compounds 
offer easy, economical way to apply 
long-lasting vinyl coating protection. 
Data in Bulletin No. VP-1. 


444a *United Chromium. 





Fabricated Products, Polyethylene & Poly- 
vinyl Chloride...... 48 p. general 
catalog illustrates & describes full 
line of polyethylene & polyvinyl chlo- 








ride fabricated products, plates, 

sheets, rods, tubes, etc. 

521A American Agile Corp. 
Fabrication, Metal......Manufactures 

metal products for many industrial 

uses ... from complete carbon-black 


plants to steel conveyor boxes. De- 
signs, engineers and fabricates to 
specific needs. Full data. 

524 *Boardman Co. 





Fabrication, Plate...... Illustrated, 12 p. 
covers dozens of typical examples of 
plate fabrication work done by the 
company for chemical, refining, petro- 





chemical, food and other -process in- 

dustries. Request Bulletin PF. 

92 *Downingtown Iron Wks. 
Fabrication, Process Equipment...... De- 


signed and built around .the use of 
Haveg—basic construction material 
that resists corrosion. Includes size 
and cnemical resistance charts in 64 p. 
illustrated Bulletin F-6. 

468 *Haveg Corp. 





Fabrication, Stainless Steel...... Feature 
the techniques of fabricating equip- 
ment with round corners for efficient 
service—round corners are stronger 
... easier to clean. Guide provides 
complete ienormeltes. 
388 . Blickman, Ine. 





Insulation, Block...... Eagle-Picher PV 
Supertemp block insulation ... with 
the new “precision-finish.” A highly 
efficient, all-purpose insulating block 
that is practically dustless. Offers 
valuable product sample. 
46 *Eagle-Picher Co. 





Insulation, Cellular Glass...... Will give 
you the maintenance-free insulating 
performance you need for your pip- 
ing, tanks, spheres and other indus- 
trial equipment. Request descriptive 
product booklets. 

478 *Pittsburgh Corning Corp. 





Insulation, Pipe...... Lower heat losses, 
lower cost with new Snap*On glass 
fiber pipe insulation. Available in 
sizes that will fit pipe from g” to 33” 
nominal diameter, inclusive. Request 
cant Bulletin SO-55. 

*Gustin-Bacon Mfg. Co. 





Insulation, Pipe & Block...... New uni- 
versal pipe & block insulation for all 
temperatures from 100° to 1600°F. 
Illustrated Folder shows specifica- 
tions, installation details, and facts 
on Alltemp insulation 
467 *Philip Carey Mfg. Co. 





Resin-Bonded...... Pla-Tank 
resin-bonded laminate products for 
chemical-resistant service in metal 
finishing & chemical process indus- 
tries. Data Sheets cover tanks, pipe, 
ducts, hoods, stacks, etc. 

R337 *Chemical Corp. 


Laminates, 





Linings, Drum...... Unichrome drum lin- 
ings deliver resilient, seam-free, pore- 
free protection against such materials 
as acids, alkalies, salt solutions, alco- 
hols, detergents, etc. Request descrip- 
tive Bulletin No. DL-2. 
444¢ *United Chromium. 





Molding Materials...... Containing 25 
ease histories, illustrated “Design 
File” serves as a convenient handbook 
for evaluation & use of G.E.’s rubber- 
ge molding materials. Reference 
Ei, CDC-237A. 

1B General Elec. Co. 





*See Explanation on Page 516 
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One FEinc Continuous Filter 
Replaces Two Presses 
and Six Men 


Looking at this clean, quiet picture, you’d never know this = 
filtration job was formerly a hot, steamy mess, requiring 
six men per shift to load and unload wet, acid-laden press 
blankets, racks and press cars of two stop-and-go hydraulic 
presses. 


Now it’s a smooth-running, really continuous filtration 
operation, on this big FEinc String Discharge Filter. Only 
one operator is now required, with very little to do except 
watch the cake roll off hour after hour. Even the daily 


washup takes little time and effort. 


The pulp is lifted from the filter by continuous orlon 
strings . . . the famous FEinc String Discharge which success- 
fully handles all types of cakes ranging from thin slimes to 
thick heavy sludges. There’s no smearing, blinding or plug- 
ging of the fabric, and no loss due to “blow-back.” 


You too can improve production rates at lower cost in 
many of your filtration operations with the continuous . . . 
really continuous . . . FEine String Discharge Filter. Find out 
more about what these versatile efficient filters can do for 
you. And ask about the new FEinc Horizontal Rotary Vacuum 
Filter for crystalline or fibrous pulps. Write today. 


Ask for 
Bulletin 103 


1955 





Pectin recovery is reported to be as good as formerly. 
Losses due to leakage and spillage have been eliminated. 
The dynel cloth on this filter lasts more than a year... a 
substantial saving in the cost of filter cloth. 


Filtration Engineers, Inc. 


(CUSTOM DESIGNERS AND MANUFACTURERS OF ALL 


TYPES OF CONTINUOUS FILTRATION EQUIPMENT 


4 155 ORATON STREET © NEWARK 4, N. J. 
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You re 
Actually 
Buying 
Low-Cost 
G. P. M.'s! 


“Buffalo” 2-stage Type 
“RR” Pump for clear water 
at high pressures, any tempera- 


Put your pump buying on a basis of 
overall costs, for a true picture of what's 
the best buy! You're actually buying de- 
livered gallons, over the life of the pump. 
How long the pump lasts—how efficient 
it is—how much it costs to maintain— 
are all factors that figure in your cost per 
delivered gallon. 


Users of “Buffalo” Type “RR” Multi- 
stage Pumps have continued to enjoy 
low-cost gpm’s, millions of gallons after 
installation. This is because of their in- 
herent high efficiency, (which keeps your 
driving power requirements to a mini- 
mum) and simple, oversize construction 
(which keeps maintenance costs rock- 
bottom)—-the “Q” Factor* which has 
been engineered into every “Buffalo” 
product for the past 78 years. It will pay 
you to write for Bulletin 980 and see why 
an “RR” is bound to give you low-cost 
gpm’s in the long run. 


NOTE: The “Buffalo” Pumps line is 
complete! There’s a design for almost 
any liquid you may handle, under a wide 
range of hydraulic conditions. Let us 
know your problem—we’ll mail you lit- 
erature on the right pumps! 





tures. Widely and successfully used on boiler feed for many years. 2 and 4 
stage models to deliver up to 900 gpm at heads as high as 1500’. Bulletin 980. 


the built-in Quality which provides 


* pu 
Th e Q F actor ~~ trouble-free satisfaction and long life. 





Buffalo Pumps, Inc. 


501 BROADWAY BUFFALO, N. Y. 
Subsidiary of Buffalo Forge Company 
Canada Pumps, Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID. 


$22 





LITERATURE ... 





Paints, Aluminum...... Put a protective 
shield on rustable metal & masonry 
surfaces—resist corrosion from fumes 
& smoke—seal against moisture & rust 
—reflect light & heat—etc. Descrip- 


tive literature. 
7 *Reynolds Metals Co. 





Sealants...... Furnishes a reference guide 
and chart explaining the multiple uses 
of special chemical sealants in a va- 
riety of industrial, manufacturing, 
processing, agricultural and mainte- 
nance operations. 
522A Permatex Co. 





Steels, Nickel Plated...... For heavy in- 
dustrial use—CF&I Lectro-Clad nickel 
plated steel provides economical pro- 
tection against product contamination 
& discoloration. Request new Tech- 
nical Manual. 

67 *Colorado Fuel & Iron Corp. 





Steels, Stainless...... Makes’ available 
valuable reference, “AL Stainless 
Steel in Chemical Processing’’—36 p. 
on various applications, advantages, 
etc. of stainless in the chemical indus- 
try. Request your copy. 
522B Allegheny Ludlum Steel Corp. 





Steels, Stainless...... Covers superior 
stainless steel sheets, strip, bars, 
plates, wire, forgings, etc. Data in 
informative 44 p. booklet, “Making 
the Most of Stainless Steels in the 
Chemical Processing Industry.” 

433 *Crucible Steel Co. of America 





Titanium Sponge...... Resists chlorides & 
other corrosive chemicals as no other 
structural metal can. Offers general 
booklet on titanium plus new tech- 
nical bulletin with data on corrosion- 
resistant properties. 

335 *E. I. du Pont de Nemours. 





Electrical & Mechanical 





Belts, V-...... Four reels of Veelos adjust- 
able v-belt replace up to 316 different 
sizes of endless belts—& take up a 
space of only 16 in. square. Veelos 
Data Book contains valuable engineer- 
ing data. 
41 *Manheim Mfg. & Belting Co. 


Belts, Veo... Complete line of Maurey 
Mor-Grip fractional horsepower & 
heavy-duty multiple v-drive belts are 
described in a 3-color, 24 p. Catalog. 
Includes construction & applications. 


Catalog v-55. 
522C Maurey Mfg. Corp. 








Changers, Speed...... Describes operating 
advantages of ‘Vari-Pitch” spee 
changers. Includes arrangement dia- 
grams, selection table showing recom- 
mended unit size for standard motors, 
ete. Bulletin 20B6013D. 
522D Allis-Chalmers Mfg. Co. 





Control Devices...... Illustrated, 68 p. 
contains photos, wiring diagrams, 
book prices, dimensions on motor 
starters, contactors, relays, solenoids, 
switches, push buttons, etc. Bulletin 
No. GEC-1260A. 
522E General Elec. Co. 





Controllers, Current...... Describes the 
Model EB controller, showing operat- 
ing features, specifications, dimen- 
sions, & illustrating typical examples 
of the wide range of applications. 
Bulletin No. EB-1, 
522F Conofllow Corp. 





Drives, Silent Chain...... 88 p. brochure 
offers detailed engineering data. Cov- 
ers design and application informa- 
tion, drive components and accessor- 
ies, operational and technical data, 
etc. Request Book No. 2425. 

295 *Link-Belt Co. 


Fasteners, Stainless...... Comprehensive 
reference lists stainless fasteners 
available, including style & size data 
about stainless screws, bolts, nuts, 
washers, rivets, etc. Request copy of 
Bulletin No. P6A. 
522G Allmetal Screw Products Co. 








*See Explanation on Page 516 


November 1955—Cuemicat ENGINEERING 





Tare 








BABBITT SQUARE, 







Every Valve 
Easily Accessible 
with 





Babbitt 


we——daadjustabte— 
in) 0d OC O10 6 38 On 28 Bil 
with Chain Guide 





NEWLY REDESIGNED for 
greater strength—easier, 
quicker, more solid assembly— 
elimination of rust-dripping 
spring steel. 


¢ Simplifies pipe layouts 
¢ Fits any size valve wheel 
e Prevents accidents 






Your supplier carries complete 
stocks. Call him — or write for 
details and prices. 


NEW BEDFORD, MASSACHUSETTS 











CLEVELAND . 





40 YEARS SERVICE TO INDUSTRY 
PRODUCING ACCURATE, LONG-LIFE 
VIBRATING SCREEN SECTIONS 


Cleveland Wire Screens maintain rigid accuracy 
of openings, provide longer, productive service, 
and are accurately woven of tough, yet ductile 
abrasion-resistant steel. We weave and fabri- 
cate strainer and filter screens to individual job 
requirements. 

FIRE CLOTH 

Full range of openings from 6” clear to .0017” in 


steel, galvanized steel, copper alloys, stainless steel, 
chrome, steel, monel, nickel, aluminum and silver. 


WEAVES 

Weaves include plain, twilled, dutch or corduroy, 
stranded cable and locked crimp. Industrial wire 
cloth designed and produced for individual problem 
requirements. 


CUSTOM-BUILT 
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STRAINERS AND FILTERS 


Custom-built and adap- 
ted to individual needs, 
Available in all commer- 
ciel metals and alloys, 


Write for Bulletin 5, 6 and 7. 


THE CLEVELAND WIRE CLOTH & MFG. CO. 
3573 E. 78th STREET 


WIRE CLOTH...WIRE SCREENS* 


“HEAVY DUTY 




















> CLEVELAND 5, OHIO 








CHOOSE 


RUGGED 





INDUSTRIAL TYPE 





EDaavis 
Oe BORED) 
VALVES 





@ LESS DOWNTIME 
@ LESS MAINTENANCE 
@ MORE RELIABLE CONTROL 


Waen you want solenoid valves to handle the 
tough jobs and give years of service, you can’t 
get better than Davis. They give you positive, 
fast-action control and save money on mainte- 
nance and downtime. 


Davis builds a complete line of solenoid valves 
for such jobs as: controlling cylinders, vacuum 
breakers, shut-offs; for heating systems, liquid 
level control, refrigeration, cooling water control, 
and many other uses. No matter what your 
problem is, there’s a Davis valve to meet the 
need. Write today for recommendations! 


CHECK THESE FEATURES 


@ SEALED VALVE MECHANISMS 
@ EXPLOSION PROOF HOUSINGS 
@ SELF CLEANING DESIGN 
@ VISIBLE ACTION 


These and many other bonus 
values are yours with Davis 
Solenoid valves. Get the full 
details today! 


SEND FOR YOUR COPY OF 
BULLETIN 700 


















2539 SO WASHTENAW CHICAGO 2, ILL. 


523 














WROUGHT IRON 


You can save valuable time and 
money by taking your metal fabri- 
cating problems to an experienced 
team right off the bat .. . and that's 
BOARDMAN! More than 43 years of 
designing, engineering and manufac- 
turing every type of metal product— 
from carbon steel, stainless steel, 
clad steels, aluminum and wrought 
iron—make BOARDMAN qualified to 
handle your fabricating jobs from 
drawing board to flat car. 


THE BOARDMAN CHALLENGE 


Whatever your metalcrafting 
needs may be, let our Chief 
Engineer fly to your plant for 
on-the-spot consultation, af our 
expense. For literature, quota- 
tions or immediate action, write, 
wire or telephone TODAY! 


FOR 
METAL 
PRODUCTS 
CONTACT 


ARDMAN 


MILD STEEL 


4## BOARDMA 


OKLAHOMA CITY OKLAHOMA 


P.O. BOX 1152 © PHONE L.D 


PRESSURE VESSELS INCLUDING A.S.M.E. 
CODE VESSELS * BATCHERS * BINS * BURNERS 
2 COLLECTORS * CONVEYORS * DRYERS 
* DUCTS * ELEVATORS * FANS * FEEDERS 
© FIRE TRUCKS * FLUES * HOPPERS * MIXERS 
* ROASTERS * SPOUTING * SMOKESTACKS * 
STERILIZERS * TANKS * TRANSPORTS * WASHERS 


254 


. 
| 
| 
| 








LITERATURE ... 





Gear Manual includes 76 p. 
of illustrations, diagrams, definitions, 
tables, charts & explanations regard- 
ing all types of gears. Also a simpli- 
fied method of calculating hp ratings. 
Catalog G-655. 

Philadelphia Gear Wks. 





Get both bearing features— 
fully enclosed and protected ... yet 
easy to grease. For complete infor- 
mation describing maintenance—cut- 
ting design, request a copy of Bulletin 
No. 51B7286. 

44 *Allis-Chalmers Mfg. Co. 





Motors...... Describes newly designed 
standard & explosion-proof enclosed 
motors, featuring corrosion-resistant 
cast iron frames, improved winding 
insulation & heavy-duty bali bearings. 
Bulletin No. MU-203. 

414 *Wagner Elec. Corp. 





Motors, Totally-Enclosed Precision- 
engineered & precision-built to new 
NEMA standards—ideally suited to 
“air-over-motor” applications where 
moisture, fumes, dust, 15 are a prob- 
lem. Bulletin No. CE-3 
437 SDiehl Mfg. Co. 





Motors, Varidrive With a U. S. Vari- 
drive motor you can get instantly all 
the speeds needed for every operating 
condition. For an informative full 
color 16 p. reference, request Booklet 
No 1797. 

269 *U. S. Elecl. Motors. 





Packings, Sheet Rubber Valuable 
pamphlet describes in detail, recom- 
mended applications, available sheet 
and sizes, of a new line of packing 
material .. . designed to cure rubber 
continuously. 4 p. 
524B Boston Woven Hose & Rubber. 





Rims, Sprocket Operation of over- 
head valves solved thru use of Babbitt 
adjustagle sprocket rim with chain 
guide. Fits any valve wheel—quickly 
installed—low in cost. Offers descrip- 
tive product literature. 

TL523 *Babbitt Steam Specialty Co. 





Seals, Balanced Pressure 8 p. refer- 
ence describes rotary type fluid seals, 
with complete installation and design 
data and some typical installations. 
Includes detailed diagrams and tables. 
Bulletin No. 7. 

4c Sealol Corp. 





Seals, Mechanical. . .BJ makes reliable 
high-precision seals in material & con- 
struction combinations to answer al- 
most any pressure, temperature & 
liquid requirements. Information in 
— No. 54-1-10,000. 

42 *Byron Jackson Div. 





Seals, Mechanical...... Save installation 
time—eliminate maintenance costs os 
with Garlock’s new Unitary Mechani- 
pak Seals for process pumps. For 
complete information - features, re- 
— Folder No. AD-151 

139 *Garlock Packing Co 





Seals, Mechanical, Rotary—Company an- 
nounces the availability of a new 8 p. 
reference which shows how you get 
maintenance-free sealing that slashes 
fluid mixing cost to a new low. Illus- 
trated Bulletin B-111. 
123a *Mixing Equipment Co. 





Seals, Packaged...... New addition to 
“John Crane” family of anti-corrosive 
Type 9 Seals is the answer to a simpli- 
fied means of seal installation (or re- 
moval) in modern split-case pumps. 
Complete details. 
389 *Crane Packing Co. 





Tanks, Pumpless Rectifier G-E pump- 
less rectifiers are the most economical 
way to get d-c power in the 750-kw 
range and above. Company makes 
available complete product informa- 
tion in Bulletin No. GEA-5689. 

302-3 *General Elec. Co. 





Turbines, Mechanical Drive...... New De 
Laval HCB Single Stage Turbine is 
simple, rugged, designed for long eco- 
nomical life and low maintenance. 
Detailed reference gives vital facts 
and figures. Bulletin 4206. 

471 *De Laval Steam Turbine Co. 





*See Explanation on Page 516 
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Automated 


liquid handling 
word 


SPECIFY THE 
INDUSTRY- 
PROVED 





XACTO 


Widest selection 
of models for 
every plant... 


Choose from the world’s leading, most 
widely used line. XACTO meters are easily 
adapted with choice of dials and controls 
for changing needs to speed liquid han- 
dling operations and provide accurate 
accounting. 


GET ALL THE DATA YOU NEED NOW 
.. WRITE... 


Recording printer mounts on 
meter. Prints quantity dis- 
pensed or received. 


Delivers predetermined 
quantities up to 10,000 gal- 
lons, then shuts off. 


A repeating control for de- 
livery of predetermined 
quantities. Automatic. With 
or less recording printer. 





1375 E. CREIGHTON AVE. 





HEATERS 


Chita, ie 


~~ gull 
PUMP IT | 


with a 


VIKING 


Most of the nationally known compan- 
ies pump many sticky liquids with 
P-O-S-I-T-I-V-E VIKING ROTARY PUMPS. 


The Viking “gear-within-a-gear” action 
and port designs allow such material 
to readily enter the pump. The non- 
slip action of the gears forces the 
liquid out in a steady volume. 


Capacities 2 to 1050 GPM. 750 cata- 
loged models. Thousands of special 
designs. 


Investigate today the smooth, even 
flow of Vikings handling either viscous 
or thin liquids, To start, ask for bulle- 
tin series 55Sc. 


VIKING PUMP COMPANY 


Cedar Falls, lowa, U.S.A. 


In Canada, it’s "“ROTO-KING” pumps 


THE ORIGINAL “‘GEAR-WITHIN-A-GEAR'' ROTARY PUMP 
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Trowhle-fr0e hasiting sorwite iw 


Major CHEMICAL PLANTS 
site IQZI 


One of the reasons for this wide acceptance 
of GRID Unit Heaters is its cast iron construc- 
tion that stands up well against corrosive 
fumes of HCI, Cle, etc., plus these other out- 
standing features of construction— 
GRID’S All-Cast construction having similar 
metals in contact with steam prevents electro- 
lytic corrosion. 
GRID’S ability to withstand steam pressures 
up to 250% P.S.I. 
GRID’S low outlet temperatures, proper fan 
sizes and motor speeds assure delivery of 
warm, comfortable air in ample volume, 
directly to the spot where it is needed, 
Maintenance cost conscious management men 
turn to GRID for relief from the continuous 
expense of heating failures experienced with 
ordinary unit heaters. GRID Unit Heaters 
installed in 1929 are still operating today 
. .. the only attention needed has ) a an 
occasional oiling of the motor. No ordinary 
unit heater can approach this record, 

for complete catalog . .. also as 
WRITE about GR 1D Blast Coils that = 


ideal for use throughout many chemical processing 
industries. (Catalog BC-1049) 


D. J. MURRAY 
MANUFACTURING CO. 


Manufacturers Since 1883 
WAUSAU, WISCONSIN 








LITERATURE ... 





Turbines, Solid-Wheel Feature reli- 
able, trouble-free operation. Rugg 
construction and superior design re- 
sult in savings by keeping mainte- 
nance costs down to a eee. Full 
— in Bulletin No. S-11 

Terry Steam Turbine Co. 





Handling & Packaging 





Belting, Conveyor Release a wall 
chart on the proper selection & main- 
tenance of conveyor belting. The 
chart (23 in. x 33 in.) contains 12 
practical maintenance tips for getting 
more life out of belts. 
526A Hewitt-Robins. 








Buckets Illustrated, 24 p. covers 2, 
3, & 4 line Clamshell Buckets. In- 
cludes classified tables of some 60 
different sizes of buckets, containing 
wt., dimensional & capacity data. 
Bulletin 2378-R. 
526 Blaw-Knox Co. 





Caustic Potash Handling I 
erously illustrated brochure describes 
the manufacture and usage of caustic 
potash. Reference includes detailed 
procedures for unloading and precau- 
tions for handling. 18 p 
526C Columbia- Southern Chem. 





Conveyors Handle packages, parts, 
units—faster—at reduced cost with 
gravity or power roller, belt, slat, 
chain, wheel or push-bar conveyors. 
Specifications, drawing & application 
data in General Catalog. 

*Standard Conveyor Co. 


Removable-Header comennan In any industry wherever 


dry bulk materials are used 


introduction of Airstream conveyors 
invariably leads to lower-cost ma- 
terials handling. For full details, re- 
quest 24 p. Bulletin 529. 
170 *Dracco Corp. 











Conveyors Announces release of 


Complete Drainabilit 7 
evLompiere Vrainabiliry pa Bicecroter 92 5, somvever suis 


laying out a conveyor system using 
the new Lamson pre-engineered ‘In- 
stall-It-Yourself” units. 


e Easily Cleaned a bien cov. 
y Conveyors, Vibrating G-W  Oscil- 

veyor—the vibrating conveyor that 
puts all vibration to work... moves 

e h ‘ a eo eee. —, 
rapidly. New Idea Book on engineere 

* Hig Heat Trans er materials handling available. 


TL488 *Gifford-Wood Co. 








: Cranes, Bucket To enable users of 
Completely drainable and easily cleaned, Aerofin Type overhead traveling bucket cranes to 
sete eb ° . ° ° ‘ obtain maximum cable life and top 
R” coils are specially designed for installations where erformance from their clamshells, 
° ° hak . law-Knox releases an_ illustrated, 
frequent mechanical cleaning of the inside of the tubes is 8 p. folder, Form No. 2510. 
required. 526E Blaw-Knox Co. 





. a . Detectors, Metal Yew Dings Univer- 

The use of 54” O.D. tubes permits the coil to drain sal Series Metal Detector will detect 

. . the presence of a € et tals 

completely through the water and drain connections and, in tunterinian that ase through the 

. . x : ° ° Detector Search Coil. For details, 
in installations where sediment is a problem, the coil can request product literature, 

543 


be pitched in either direction. The simple removal of a wens ~Shectronice. 
ingl asketed plat il Tight head or removable 
. 8 . 8 " P eat each end of the = Smposss mare f head types... protect sensitive chem- 
tube, and makes thorough cleaning possible from either end. icals, oils, and food products against 

contamination during shipment or in 


: eget : t R t Hackney D 
The finned tubes are staggered in the direction of air Barrel Catalog. aateteintlanlenens 


. . . . * 
flow, resulting in maximum heat transfer. Casings are _tesscmr at tee Bhan 
Feeders, Wet Reagent Accurately 


standardized for easy installation. ies Gaiake aaambitthe an mean 

om 0 ee to awed ec und minute. 

_ ‘ oat valve in tank permits connec- 

Write for Bulletin No. R-50 tion of feeder to bulk storage device. 
Data in Bulletin F6-B9. 

361le *Denver Equipment Co. 











Loading Arms Provides descriptive 


information on the new hydraulically 
controlled Chiksan Marine Loading 
ORPO RA TION Arm... the first basic improvement 
for loading and unloading of petro- 


leum products in over 30 years. 
101 Greenway Ave., Syracuse 3, N.Y. 51 *Chiksan Co. 


Aerofin is sold only by manufacturers of fan system apparatus. List on request. 











*See Explanation on Page 516 
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e 


Magnets...... Presents the all-new Dings 
Dynamic Perma-Plate Magnets... 
for efficient—low cost tramp iron re- 
moval. Describes the numerous fea- 
tures and advantages of versatile 
magnets in Catalog No. 1205-D. 

479 *Dings Magnetic Separator Co. 








Materials Handling, Bulk-Flo...... 
ment designed to reduce handling 
costs on wide range of materials. 
Features ability to feed, convey, ele- 
vate in one compact, fully enclosed 
assembly. 28 p. Book 2475. 
13 *Link-Belt Co. 


Pulleys, Magnetic...... Fully illustrated, 
16 p. describes line of Electro-mag- 
netic pulleys & pulley separators. In- 
cludes a new _ simplified pulley 
selection method & detailed specifica- 
tions. Bulletin No. 303-C. 
527A Stearns Magnetie 








Scales...... Releases illustrated folder on 
various types of suspension hopper 
scales which are widely used for mix- 
ing, proportioning or batching of 
various ingredients in many industrial 


fields. Bulletin 82. 
527B Webb Corp. 








Scales, Bagging...... Depend on the E-50 
to give you fast accuracies of + 1 to 
+ 2 oz., or better. Bagholders, manual 
or air-operated, are available. For 
complete details, request illustrated 
Bulletin 3749A. 
60 *Richardson Scale Co. 





Scales, Bagging...... Covers improved 
FP Bagging Scale. Includes new 

features, such as a pneumatic gate 

assist & a belt feeder which permits 

high bagging speeds. Illustrated 

Product Data Sheet No. 5001. 

527C Richardson Scale Co. 








Slakers & Feeders...... Explains accurate 
lime feeding & complete slaking with 
Omega lime slaker & feeder. Contains 
installation & product photos, data on 
dry feeders & lime slakers, advan- 
tages, etc. Bulletin 40-F1B. 
527D Omega Mach. Co. 








Storage Terminals...... For the full story 
of how bulk liquid storage at Hess 
terminals can reduce your distribution 
or manufacturing costs, request com- 
pany’s new illustrated reference, 
‘You Can Depend On Hess.” 

293 *Hess, Inc. 





Tank Storage, Plasticizers......... “The 
Bulk Tank Storage of Plasticizers’”’ 
includes: materials of construction 
useful in setting up bulk tank stor- 
age units, storage tanks, pipe lines, | 
ete. Tech. Bulletin O-69. 

$2-3d *Monsanto Chem. Co. 


Tanks, Storage...... Describes full line 
of distilled water storage tanks. Cov- 
ers features of tanks, available in | 














aluminum or tinned copper & in 7 
sizes, from 10 to 500 gallons. Illus- 
trated Bulletin No. 915. 

527E Precision Scientific Co. 








Traps, Pipeline...... Illustrated brochure 
on new liquid-handling magnetic 

pipeline traps. Gives construction in- | 

formation, dimensions and installa- | 

tion instructions for both models. | 

Request Bulletin No. B-605. 

527F Eriez Mfg. Co. 














Trucks, Aluminum...... Lightness, tor- 
sionally flexible bed construction and 
exclusive casters are chief Magcoa/ 
Tobey aluminum truck features de- 
scribed in new Folder. Includes 


























































































TRICONE MILLS 












































































































































































































photos and specifications. 
527G Magnesium Co. of America. 








*See explanation on p. 516 


—> Want more information 
on any of these items? Just « 
circle its code number on 
the postcard inside the back 


cover, then mail to us. It’s YORK, PENNSYLVANIA ° 240 Arch St. ° Main Office and Works 
New York + Toronto + Chicago * Hibbing + Houston + Salt Lake City * San Francisco 





that easy now. 
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ROTARY COOLERS CONSTANT-WEIGHT FEEDERS 





Write for general catalog 100-A-11 which describes the entire Hardinge line. 


HARDINGE 





COMPANY, INCORPORATED 


















527 





LITERATURE ... 





Heating & Cooling 





Aftercoolers & Separators...... Booklet 
prepared to help firms lower hidden 
costs of compressed air use. Includes 
suggestions, a check list of aftercooler 
effectiveness, size & capacity charts.‘ 
Bulletin 711. 
528A R. P. Adams Co. 





Boilers, Packaged Automatic...... Offer 
valuable features: low-cost, space 
saving installation; fast steaming; 
instant response to load changes; 
quick fuel change-overs; clean, dry 
steam; etc. Data in Bulletin 1220. 
43 Orr & Sembower. 





Coils, Water......Aerofin Type ‘‘R” Re- 
movable-Header Water Coils offer 
valuable features: complete draina- 
bility ; easily cleaned ; high heat trans- 
fer. For complete information, re- 
quest Bulletin No. R-50. 
526 *Aerofin Corp. 





Coolers...... Illustrated reference de- 
scribes air & gas aftercoolers. Cool 
& remove water vapor & oil from 
compressed air. 125 to 7500 cfm ca- 
pacity. Covers features, _ specifica- 
tions, etc. Bulletin No. A-27. 
528B Joy Mfg. Co. 








| Coolers, Cascade........ Corrosion-resist- 
| ance prevents chemical attack inside 
tubes and permits the use of river or 
sea water as coolant. Includes heat 
transfer nonographs, tables, etc. in 
Catalog No. PE-S8. 
230-le *Corning Glass Wks. 





i Coolers, Cascade...... Designed for cool- 
3 ing corrosive liquids and gases. Low 

solv & initial cost and maintenance, radiused 
m was returns for low pressure drop as well 


as redwood waterguide strips. Request 
ith Catalog No. S-6820. 

t WwW . 327e *National Carbon Co. 
ee 


The proble 
Tal this plan 


N A Freeze Dry Systems...... From the maker 
C AN of the world’s largest freeze dry sys- 
M4 | L L S a Cc tems...a new line of freeze dry units 
with new efficiency—ease of opera- 
valves tion. Announces availability of Data 

> hragm Sheets on various models. 
1ap 455 *Naresco Equipment Corp. 
Furnaces, Multiple Hearth........ Thou- 








sands of Nichols Herreshoff & Beth- 
lehem Wedge furnaces, custom built 
or standard design, all individually 
engineered, are now in worldwide op- 
eration. Complete literature. 

309 *Nichols Engrg. & Research. 


IF YOU HANDLE CORROSIVE FLUIDS , 
THEY'LL DO THE SAME FOR YOU Gencapacities, dimensions, construction 


features, instrumentation, accessories, 
sectional drawings & _ installation 

















The unique Saunders P. i ills- i 
q ers Patent design of Hills-McCanna Diaphragm Saakia bi: Gaur Ganka a Giaee eon 
Valves completely isolates the working parts of the valve from the erators. Bulletin PG-55-3. 
flow. There is no packing to tighten or replace . . . no problem of pod ote en 
leakage, internally or externally. You have a choice of body materials Heat Exchangers. ....... Describes how 
f hi bl ll li Z = equipment offers: chemical resistance 
of any machinable alloy or linings of lead, glass, rubber, plastic, etc. to practically all corrosive fluids; re- 
: : : . : . sistance to severe thermal shock; 
Fifteen diaphragm materials are available including rubber, Neoprene high heat-transfer rates; low mainte- 
and Teflon. There is also a wide choice of manual or remote operators. gl anaes ~ 8 
; | 327¢ Nationz é 50. 
Sizes range from ¥%" through 14’. May be used at pressures to 150 psi, a -eonnsonlnracanes Wc 
temperatures to 350° EF. Heat Exchangers......For corrosive or 
: - “ Rae non-corrosive liquids and gases. In- 
If you valve corrosive materials write today for descriptive folder. dustrial builds these to suit the job 
a > _ = . and can furnish all auxiliary pumps, 
wd ere hy cy egg ~~ - outline of your requirements. piping and fittings. Request Bulletin 
-Mc -» 2341 W. n St. i . are, 00-2208. 
° elson St » Chicago 18, Ill 486f *Industrial Filter & Pump. 
| Heat Exchangers...... In De Laval plate 


heat exchangers the plates are so de- 


| } signed as to produce strong turbu- 
| lence and high velocity ... achieving 
Qo maximum heat transfer. Request 
Plate Heat Exchanger Bulletin. 
291 *De Laval Separator Co. 


Heat Exchangers...... Open in 5 seconds 


A with new p-k Lever-Lock Door. Sav- 
ings seen for processors of high-foul- 
ing liquids & others who must clean 
& inspect heat exchangers regularly. 


Also manufacturers of Details in ae res 2030. 
. : son-Kelley Co. 
Chemical Proportioning Pumps ¢ Force-Feed Lubricators = 
Magnesium Alloy Sand Castings v-11 | *See Explanation on Page 516 
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Heat Exchangers Pyrex brand glass 
shell and tube heat exchanger gives 
complete corrosion protection: noth- 
ing to corrode; compact; cleaning 
problems disappear; economical; etc. 
Request descriptive literature. 
230-la *Corning Glass Wks. 





Heat Exchangers Covers complete 
line of Karbate brand impervious 
graphite shell & tube heat exchangers. 
Engineered for maximum corrosion 
resistance & minimum maintenance. 
Request Catalog Section S-6840. 
327d *National Carbon Co. 





Heaters, Electric Check Chromalox 
electric heat for your application. 
See F1550—“101 Ways to Apply 
Electric Heat.’”’” To get details about 
heaters for electroplating industry, 
request Bulletin No. 750. 

416 *Edwin L. Wiegand Co. 





Heaters, Fired Indirect For heating 
air; special atmospheres; corrosive 
& non-corrosive gases; thermal chem- 
icals; circulating oils; asphalt; for 
super heating vapors & other exacting 
duties. Bulletin 551. 
47 *Brown Fintube Co. 





Tube life tripled 
.. with Selas Zone Control. “Gradi- 

ation Heating for Petroluem and 

Chemical Processing” shows the use of 

Zone Control in many continuous 

processing applications. 

451 *Selas Corp. of America. 


Heaters, Gradiation 





Heaters, Unit Grid unit heaters fea- 
ture trouble-free heating service in 
the major chemical plants for over 25 
years—no maintenance or _ repairs. 
Get the full story in booklet, “Cor- 
rosion in Unit Heaters.” 

R525 *D. J. Murray Mfg. Co. 





Heating, Steam, High Pressure 
scribes method completely utilizing 
both the sensible & latent heat of 
high pressure steam. Trustworthy, 
long lived equipment for heating or 
process. Bulletin No. 109. 
529A Niagara Blower Co. 





Traps, Steam Impulse steam traps 
offer valuable features: get equip- 
ment hot in a hurry—& keep it hot; 
good for all pressures without change 
of valve or seat; easy installation; 
ete. Request Trap Catalog. 

25 *Yarnall-Waring Co. 





Traps, Steam Larger valve orifice 
saves four ways: initial cost; upkeep 
expense; warm-up time; production 
time. Six types for every process, 
heat, power use. Complete informa- 
my in Trap Catalog 953. 

*W. H. Nicholson Co. 





Instruments & Controls 





Comparators Fully illustrated, 100 
p. tells how to use pH and chlorine 
control for water supplies, process 
solutions, production processes in 34 
basic industries. Also covers complete 
line of comparators. 

L362 *wWw. A. Taylor & Co. 





Control, Evaporator Company an- 
nounces the availability of a literature 
reference covering the recommended 
instrumentation for multiple effect 
evaporators in great detail. Request 
copy of Data Sheet No. 10. 

44 *Taylor Instrument Cos. 





Control, Sequencing Timing s 
water treatment plants, chemical & 
food processing plants, & paper & 
textile mills to pace chemical feeders 
& other equipment. Details of sys- 
tems in Data Sheet 11.12-1. 
529B Minneapolis-Honeywell. 





Control, Slurry Density...... Describes 
control of water percentage in wet 
process cement manufacture. Method 
of operation, design features, per- 
formance specifications, instrumenta- 
tion, etc. Data Sheet 1.1-4. 
529C Minneapolis-Honeywell. 
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Here’s how to evaporate light, 
low boiling point fractions of 
viscous mixtures. 

The Whitlock Falling Film Evapo- 
rator is designed to do this job most 
economically and efficiently. It is 
accurately manufactured to rigid 
standards to assure the proper 
liquid distribution so important in 
the evaporating process . The 
tube ends are ground to precisely 
the same heights to provide uniform 
flow of the fluids in ALL the tubes. 
Whitlock engineering and fabricat- 
ing techniques combine to produce 
an evaporator of unsurpassed per- 
formance. 

Evaporators are only one Whit- 
lock Product . . . we design and 
build all types of heat exchangers 
for the Processing Industry. What- 
ever your requirements, whether 
standard or special, you can depend 
on Whitlock’s long experience. Write 
for recommendations and Bulletin 
250. The Whitlock Manufacturing 
Company, 97 South Street, West 
Hartford 10, Connecticut. In Canada: 
Darling Brothers, Ltd., Montreal. 


Evaporators of straight tube — fixed tube sheet design, incorporating standard 


Whitlock shell side expansion joints. 


Tube ends ground square with maximum elevation difference of + 
© Distribution ferrules individually ground to inside diameter tolerance of 


+ .001, — .000. 


Ferrules tangentially slotted in 3 positions provide proper liquid distribution. 


Designers and builders of bends, coils, condensers, 
coolers, heat exchangers, heaters, piping, pressure 
vessels, receivers, reboilers. 











Maa ine 


LITERATURE ... 





Controllers, Input...... Describes Wheelco 
Inputrol—an automatic input control- 
ler for accurately controlling input 
rate of electrical power as well as 
flow of liquid or gas to any process. 


The very latest i ow of liquid 
é ead sea reuse Barber-Colman Co. 


Electro-Pneumatic....... L&N’s 


Package Type Plants | be C.A.T. (current-adjusting type) 
Control features: fast electrical re- 
- sponse; simplicity, low cost, adapta- 

Producing 











bility ; easy installation; etc. Details 
‘3 


in Folder No. ND4(8). 
434 *Leeds & Northrup Co. 


book, 





| Controls, Photoelectric...... 20 

“Proved Answers to Successful Auto- 
mation,” offers specifications, descrip- 
| 
| 





tive data & operational charts of 
photoelectric controls for many indus- 


trial uses. 
530B Electronics Corp. of America. 





Controls Sizing........ BS&B’s exclusive 


0D Ge Ae Cie <a | 
method takes both the “guess and the 


roms ire | 
work” out of controls sizing ... for 


N | T R ‘@) G E N | liquid, steam and gas applications. 
For complete information, request 

company’s illustrated Manual. 

91 *Black, Sivalls & Bryson. 





| Controls, Temperature...... Describes ap- 
plication ideas & complete perform- 
ance specifications for a new remote 
bulb, adjustable temperature con- 

Gives sizes & various modifi- 


Simultaneously | Soke 
| 











‘ Detectors, Fire...... Contains __illustra- 


tions, technical data & power infor- 
mation about 2 new standard Fireye 
fire detection systems designed to pro- 
tect warehouses, large storage or fac- 
tory areas, etc. 7 p. 

530D Electronics Corp. of America. 





Gages...... For pressure, vacuum or com- 

} pound service. There are no gears or 
| teeth to wear out. Cam wiping action 
keeps contact points clean & smooth. 
Provides complete information in 


Gage Catalog No. G-2. ‘ 
379 *Helicoid Gage Div. 





Gages, Filter Plant...... Reference de- 
scribes the various types of meters 
and includes facts on operation, con- 

| struction, general information, sizes 

} and capacities, specifications, etc. Re- 
quest 20 p. Bulletin 1002. 

530E Simplex Valve & Meter Co. 


Gages, High Vacuum...... Outstanding 
| among NRC’s line of Thermocouple, 
Ionization, and Pirani Gages is Model 
517 Alphatron. Ionization vacuum 
gage with a 10-4 to 1000 mm. Hg. 


AIR DUO DRYER | : 

| range. Request Bulletin. 
aaa NITROGEN PUMP 530F Naresco Equipment Corp. 
OXYGEN PUMP Gages, Liquid Depth...... Presents com- 


| prehensive information on the opera- 
| tion and design of the Petrometer 
| Series 1400 gages, as well as the 
| method of selecting the right gage. 
| 








Illustrated Bulletin 6004. 

530G Liquidepth Indicators. 

Gages, Liquid Level...... Presents valu- 

able data on liquid level gages: re- 

fiex; thru vision; tubular. Standard 

} equipment in leading refineries and 

industrial plants all over the world. 
| 





Request complete Catalog. 
*Strahman Valves. 


With the introduction of our latest, improved design Package 


Type Generating Plants, production of high purity Oxygen and ee 





Important data on 











Nitrogen si 7 i 

nt as opening increases Production 60% over the | Gages, Pressure. ..... t a Ol 
ygen alone, plus a corresponding reduction in | Sane Gage achedes Gotalle of switch 
the cost of m f : ns — | sure Gage. Includes details of switch j 
anu acture. Due to its compact design, a minimum arrangement & ratings, pertinent i 
of floor space is required and streamlined panel assembly in- cng Ay ae oF gel meena 
sme instant visibility of all control gauges. Stock sizes from tne ee i, Dien & Oo. | 
og <2 ag be ft. per hour. Larger and smaller sizes avail- een seanee Ore | 

d 4 . rtinen intormation on eir 
© Argon available on large size plants. line of 100% automatic Liquidometer 4h 

id Se f tank gages for gaging liquids of all 

We invite your i : kinds. Gages are approved by the 

y nquiry. Underwriters’ Laboratories 

n TL541 *Liquidometer Corp. 
INDEPENDENT ENGINEERING C Indicators, Sight Glass...... Visi-Flo line j 
OMPANY, Inc. offers a trustworthy visible means of } 
—S————— aan / f a alot “< guia 2 tart . ? 

y, color o quids, clarity & 

CONSULTING - * RESEARCH purity of product. Sizes, styles, do- 

—— AND GAS PRODUCING EQUIPMENT tails in Bulletin No. F-6. 
NE * OXYGEN » HYDROGEN » NITROGEN 158 *OPW Corp. 





2 % 
“S76 ne 


icesnemenememmemuneemmmmemmnened O'FALLON, 7 LS 
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Instrumentation. ........Dynalog instru- 
ments can be used with resistance, 
voltage, capacity, or inductive type 
primary elements to measure &/or 
control any process variable with 
grant speed accuracy. Bulletin No. 


241 *Foxboro Co. 


Instrumentation, Miniature.......When- 
ever you're ——— graphic process 
control, plan to e advantage of 
the extra values built into the latest 
Tel-O-Set miniature instruments. 
Head Bulletin No. 7202. 

0-1 *Minneapolis-Honeywell 








Measurement, Packaged Precision...... 
For complete and detailed information 
on SR-4 Deviee applications and in- 
strumentation, request company’s 
new paoeace literature: Bulletins Nos. 
4300, 4302, and 4306. 

225 TBalagine Lima-Hamilton Corp. 





Type 316 stainless steel 
meter for corrosive liquids ... is 
answer to many measurement prob- 
lems in food, chemical, drug in- 
dustrial processing flelds—it resists 
corrosion. Bulletin No. OG-406 
83 *Rockwell Mfe. Co. 





Handle more than 150 liquid 
chemicals & food ingredients. Sizes 
from 25 to 1000 gpm. Bronze con- 
struction. Feature excellent reputa- 
tion for sustained accuracy & low 
maintenance. Data Book 566-R. 

396 *Neptune Meter Co. 





Meters XACTO meters are easily 
adapted with choice of dials & con- 
trols for changing needs to speed liq- 
uid handling operations & provide 
accurate accounting. Request descrip- 
tive product information. 

TL525 *Bowser, Inc. 





Meters, Electricontact Now—explo- 
sion-proof—a new Niagara electricon- 
tact meter .. . for automatically 
measuring and controlling liquids in 
hazardous atmospheres. Complete de- 
tails in Bulletin No, 35. 
382 Buffalo Meter Co. 





Meters, Flow Illustrated description 
of all features of electronic flow 
meter, including diagrams explaining 
construction & operation, transmis- 
sion system, receiver, etc. See Publi- 
cation No. 55-1074-222. 
531A Hayes Corp. 





Meters, Purge...... Reference describes 
advanced concept in metering small 
flows of liquids or gases. Includes 
models and accessories, with capacity 
charts and dimension drawings, Re- 
quest Bulletin No. 135. 
531B Brooks Rotameter Co. 





Pilots, Control Leslie floatless level 
control pilots sense changes in liquid 
level that will help you maintain 
peak output. In addition, you save 
on maintenance costs. Details con- 
tained in Bulletin 5303. 

465 *Leslie Co. 


Positioners, Describes 
Wheelco Throttitrol—an automatic 
valve positioner for use in conjunc- 
tion with any control instrument hav- 
ing a “high” & “low” contact with a 
neutral position. Bulletin F-5991-1. 
531C Barber-Colman Co. 








Potentiometers Provides complete 
information on single, double & triple 
range portable potentiometers. Lists 
instrument features & tabulates char- 
acteristics of each potentiometer. 
Data Sheet No. E-51(2). 
531D Leeds & Northrup Co. 





Radiography, Gamma 12 p. presents 
basic data required for setting up & 
operating a gamma-radiography in- 
stallation; tells how to select proper 
radioisotope; covers principles of 
radiation safety. Illustrated. 
531E Technical Operations. 





Receivers. Metagraphic Features a 
new degree of performance, flexibility, 
& ease of servicing in a pneumatic 
receiver. Bristol’s line gives you 35 
models to choose from. Request de- 
tailed Bulletin. 
88-9 *Bristol Co. 
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Recorders Offer valuable features: 
pre-calibrated plug-in receiver units; 
up to 4 pneumatic or electronic re- 
ceivers—or 2 receivers & 2 integra- 
tors; etc. Product Spec. E12-5 & ac- 
tual chart sample on request. 

54 *Bailey Meter Co. 


Fittings, Forged Steel Wherever 

strong, tough pipe joints are needed 

. Watson Stillman forged steel} 

fittings provide a safety factor against 

costly piping failures. Details in Bul- 
letin No. -5 

427 *Watson-Stillman Fittings. 








Recorders, Potentiometer to de- 
mand for a truly portable indicating 
recorder, company redesigns standard 
recorder without sacrificing accuracy, 
sensitivit or durability. Request 
Catalog Section 60-100. 

538 *Thermo Elec. Co. 





Fittings, Hose Catalogs give detailed 
information on hose for low pressure 
service & brass re-usable fittings. 
Describes the 3 body types of hose 
which are available. Request Catalog 
Files 4480A & 4484A. 

5313 Parker Appliance Co. 





Recorders, Temperature. . -Newly de- 
signed Model ‘1000” "‘Auto-Lite re- 
corder gives permanent proof of tem- 
perature behavior. Request valuable 
catalog describing the many styles of 
recorders and indicators. 

*Electric Auto-Lite Co. 


Fittings, Pipe Presents newest cata- 
logue of stainless steel pipe oe 
which shows all standard pipe fit- 
tings and flanges, flanged fittin: 
butt weld fittings, etc. Request fully 
a Catalog No. 653. 

81b *Camco Products. 





Regulators Describes Stabiline auto- 
matic voltage regulators (Type IE 
instantaneous electronic—Type EM 
electro mechanical) for increased 
efficiency, peak performance & lower 
costs. Bulletin No. S-351. 

445 *Superior Elec. Co. 


Fittings, Stainless Steel Company 
announces the availability upon re- 
quest of a complete stainless steel 
fittings catalog giving engineering 
drawings, dimensions and basic ma- 
terial data. Catalog No. 55F 
174b *Cooper Alloy Corp. 





Spectrographs......New model 3-Meter 
Concave Grating Spectrograph pro- 
vides wavelength coverage in a single 
exposure which is double that of 
previous models. Operating details & 
specifications in Bulletin 52. 

Baird Associates. 





Fittings, Stainless Steel 
tirely new concept of fitting design 
& fabrication—much greater speed & 
ease of installation—savings in origi- 
nal investment cost—etc. Details in 
new Bulletin No. 1055. 
323 *Tri-Clover Div. 





Spectrographs, Vacuum Detailed 
Catalog describes the Hilger Vacuum 
Spectrograph for emmission and 
absorption spectroscopy at wave 
lengths shorter than the transmission 
limit of the atmosphere. 
531G Jarrell-Ash Co. 





Spectrometers Now — two process- 
monitoring mass spectrometers . . 
for monitoring & controlling streams 
to mass 80 — for higher resolving 
power & readings to mass 150. Bul- 
letin CEC 1824A-X28. 

390 *Consolidated Engrg. Corp. 





Spectrophotometers For instruments 
that are flexible. accurate & have a 
high degree of reliability—specify 
Cary. Outline of Cary spectrophoto- 
meters & description of other instru- 
ments in Bulletin AS-1. 
531H Applied Physics Corp. 





Telescopes, Industrial. .A.C.M.T. Bore- 
scopes permit close- <up visual exam- 
ination of interior areas & surfaces 
not otherwise visible. They save time 
& money & prevent costly dismant- 
ling. Request Booklet. 

BR539 *American Cystoscope Makers. 





Transmitters, H/P Differential Pressure 
Fully illustrated & diagram- 

med, 8 p. describes the principle of 

operation and gives dimensions, per- 

formance data & design snecifications. 

Request Bulletin No. 110 

5311 Moore Co. 





Pipe, Fittings, Valves 





Couplings Steelflex couplings offer 
unique multiple protection for con- 
nected machinery—overcome damag- 
ing conditions of shock loads, shaft 
misalignment and vibration. Engineer- 
ing Bulletin covers details. 

59 *Falk Corp. 





—> Want more information 
on any of these items? Just 
circle its code number on 
the postcard inside the back 
cover, then mail to us. It’s 
that easy now. 
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Flange Specifications Company an- 
nounces the development of a new 
Flange Specification table for ASA 
and MSS Flanges in a convenient, 
slide rule form. Pocket-size reference 
is available upon request. 
38la *Camco Products. 





Hose, Flexible Describes design, in- 
stallation & purchase of flexible hose 
used in dust & fume control, air con- 
ditioning & materials handling. In- 
cludes accessories & application. 
Bulletins 40, 41, 42, 43 44. 
531K Flexaust Co. 


Hose, Metal, Flexible Ideal for diffi- 
cult fluid and gas handling jobs. 
Durable and leak-proof for convey- 
ing, controlling movement and vibra- 
tion, correcting mienkepece. etc. 
a details in Bulletin No. 20D. 

*Atlantic Metal Hose Co. 








Hose, Metal, Flexible Describes & 
gives specifications for flexible metal 
hose & Flexon corrugated expansion 
joints. Contains data on application 
& construction, anchoring & guiding. 
Catalog No. 149 


531L Flexonics Corp. 





Joints & Couplings...... Teflon expansion 
joints and flexible couplings absorb 
shock, vibration, thermal expansion 
and contraction. Connect unlike pip- 
ing ends and nozzles. Covers com- 
ag data in aceuee PS 952 

. Gasket Co. 





Nozzles, Spray...... Company provides a 
48 p. industrial catalog with full data 
on thousands of standard and special 
nozzles—for every type of spraying. 
Also information on related equip- 
ment. Catalog No. 24. 

TR 539 *Spraying Systems Co. 


Nozzles, Spray 20 D. booklet, “Yar- 
way Spray Nozzles” offers full de- 
scription of product line, application 
data, capacity charts, dimension 
tables, etc. ‘“Recooling Water in 
Spray Ponds” also available. 
531M Yarnall-Waring Co. 








Pipe & Fittings For corrosion-re- 
sistant piping. Impervious graphite 
pipe & fittings readily installed, long 
lasting, easily maintained, unaffected 
by most ouereeyre fluids. Request 
Catalog No. S-7000 
327b *National Carbon Co. 





Pipe & Fittings, Glass Company an- 
nounces the availability of their ex 
Pipe aes describing product line 
of pipe and fittings, including spacers, 
adjustable joints, 
connections. 
230-1b 


traps and adapter 
*Corning Glass Wks. 





531 








Here’s the. 


ACETATE DOPE, to be exact. This is the 
material—with a viscosity at O.T. of 450,000 
CP, operating temperature 140°F.—that is 
being satisfactorily handled by these five 


WARREN-QUIMBY 
#3% External Gear and Bearing Screw Pumps 


together with seven more, 
all built for the Rome plant of 


Celanese Corporation of America 


a leading producer of chemical fibers. 


These pumps are of special design, with 
straight-through oversize connections on 
body; complete with flexible coupling, base, 
jack shaft, pillow blocks, sprockets, chain 
guard, and motor with sliding base. Built for 
variable pressures from 20 to 300 PSIG. 


If you have difficult-to-handle liquids, 
unusual conditions or requirements, 
Warren-Quimby Engineering and 
Warren-Quimby pumps pay off. 


ca-8 


“ 
OO 
SOO xO 


SEE OUR EXHIBIT 
ms —< 


EXPOSITION 
CHEMICAL 
INDUSTRIES 


WARREN PUMPS 


WARREN STEAM PUMP COMPANY, INC. 


Warren, Massachusetts 





| LITERATURE... 





Pipe, Plastic Republic Semi-Rigid 
Kralastic proves ideal for many ap- 
plications in food processing & chem- 
ical industries. Extremely tough, it 
will absorb punishment without break- 
ing. Complete information. 
76a *Republic Steel Corp. 





Piping “True Piping Economy” com- 
pares wrought iron & other types of 
pipe in terms of the 3 important costs 
to consider in buying pipe: initial pur- 
chase cost; cost of installation; cost 
of maintenance. 


532A A. M. Byers Co. 





Tubing, Flexible Hundreds of appli- 
cations in the steam and Diesel power 
fields are filled by Penfiex flexible 
tubing. For complete information on 
product line, request copy of ‘“Flexi- 
neering” booklet. 

480 *Pa. Flexible Metallic Tubing. 





Tubing & Pipe Describes super-cor- 
rosion resistant tubing and pipe in 
alloys known as “B” and “C.” Re- 
sistance of both grades to common 
strong corrodents is covered in com- 
plete detail. T. D. No. 117. 
532B Carpenter Steel Co. 





Tubing & Pipe, Stainless Literature 
contains tables of analyses, mechani- 
cal properties, creep strength, physical 
properties, oxidation resistance of 9 
of most popular stainless tubing 
steels. Folder TB-355. 
532C Babcock & Wilcox Co. 





Tubing & Pipe, Stainless For infor- 
mation on corrosion resistance, prop- 
erties, performance results, uses, and 
fabrication of Carpenter Stainless No. 
20 and No. 20Cb, request copy of Bul- 
letin 108A. 


477 *Carpenter Steel Co. 





Unions, Forged Steel After quick & 
easy installations, even in roughest 
spots, Orifice Unions will perform su- 
perbly in measuring, mixing, blending, 
strainer or blanking off services. Of- 
fers new Catalog. 

BL488 *Clayton Mark & Co. 





Valves Tube Line valves up to 4000 
psi eliminate pipe threading .. . seal 
welding ... & every joint is a union. 
Easy & fast assembly in lines win 
preference for valves in many indus- 
tries. Bulletin No. 255. 

*Autoclave Engrs. 





For heavy duty or special 
duty, McNally valves give accurate 
control & long life. Standard line in- 
cludes: abrasion resistant, gate, mo- 
torized gate, cock, special, etc. valves. 
Detailed Bulletins. 
394a *McNally Pittsburg Mfg. Corp. 





Valves Fully illustrated with photo- 
graphs, charts and diagrams, 8 p. 
reference describes operating data, 
principles of operation and typical 
installations of Greenwood valves. 
Request Bulletin No. GV-11. 
532D Vernon Tool Co. 





Valves Illustrates & describes SK’s 
line of valves. Includes data on de- 
signs & their specific advantages & 
details of construction & application. 
Control & testing facilities also cov- 
ered. Bulletin V-1. 
532E Schutte & Koerting Co. 





Valves, Bronze Greater operating 
safety, positive shutoff, & low upkeep 
costs are prime advantages of mod- 
ern OIC bronze gate valve designs in 
all pressure classes. Full details in 


Folder No. 1006. 
61 *Ohio Injector Co. 





Valves, Check Fast, quiet operation 
means low cost operation for check 
valves and that’s exactly what 
the Chapman Tilting Disc Check 
Valve is designed to do. Data on full 
line in Catalog No. 30-A. 

454 *Chapman Valve Mfg. Co. 


used with 
tanks, dry cans, retorts & pressure 
vessels of all ‘kinds, the Durabla 
check valve unit is the lowest cost, 
high-quality valve you can purchase. 
Full details in Bulletin CE-115. 

548 *Durabla Mfg. Co. 





Valves, Check 








*See Explanation on Page 516 
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SELECTROL weighs, classifies every package 


SELECTROL 


OVER-WEIGHT LINE 
eo 





i LRA a 
CORRECT WEIGHT LINE 


Saves time and prevents product waste 
through overweight packages. Each 

. package is weighed in motion, right on 
your production line—no spillage, no 
interruption to packaging operation. 
Eliminates the hazards of spot check- 
weighing. 


SELECTROL tolerances are adjustable 
—rejection accuracy can be held to one 
gram at speeds of 100 per minute. 


a 


SELECTROL CHECKWEIGHER 
MODEL 1200 


cf rack Weight 


Better quality control l 
av” Better cost control C a ES 
The 
THE EXACT WEIGHT SCALE COMPANY 


901 W. Fifth Avenue, Columbus 8, Ohio 


In Canada: P.O. Box 179, Station $, Toronto 18, Ont. 





@ Whether you want conventional high- 


HIGH pressure units or something special—send 
us your inquiries. COLE can build you the 


kind of high-pressure tanks or vessels you 

PRESSU RE require—any size, any shape, any metal. 

Our experience of a century (we were estab- 

VESSELS lished in 1854) in the design and fabrica- 
tion of metal tanks may be of help to you. 


Send us your 
inquiries for tanks 
of all kinds. 

Write for 
Catalog—Tank Talk. 


Manufacturing Co., Newnan, Ga. 
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SILICONE 
DEFOAMERS 


have proved their efficiency 
and versatility in countless 
applications. For example: 


1 OUNCE KILLS FOAM IN... 
6 625,000 Ib 


sodium bromide crystallization solution 
() 250,000 Ib 


molasses, vat dye solution, trioxide picke 
ling solution, tall oil 


125,000 Ib 


phenolformaldehyde, urea formaldee 
hyde, asphalt, starch sizing 


62,500 Ib 


soft drinks, 70% caustic liquor, black 
liquor, sulfuric acid pickling bath 


d And remember<« 
both Dow Corning Antifoam AF Emulsion 
and Antifoam A are physiologically harms 
less. Both increase production, reduce proc- 
essing time, eliminate the waste and fire 
hazard of boil-overs, 





NOW AVAILABLE 


New booklet gives 
complete information 
on Dow Corning Anti- 
foam agents, the most 
efficient and versatile 
defoamers ever de- 
veloped. Request your 
copy on coupon below, 


Mail coupon today for 
FREE SAMPLE 





Dow Corning Corporation | 


Midland, Mich., Dept. 2611 


Please send me: 

(CJ Booklet on Dow Corning Silicone De- 
| foomers. FREE sample of ‘a Antifoam Ay 
| Compound or [[] Antifoam AF Emulsion. 





| COMPANY. 





J Sree nereons 

















Standard cuts conveying 
costs in either or both places 


To speed operations, reduce breakage, increase safety, save man- 
power, time and money — mechanize handling with Standard con- 
veyors. It’s an investment in efficiency that will pay you for years. 


Standard can be of expert service to you on any conveyor need. 
This includes complete engineered systems of conveyors for pro- 
duction, assembly or packing lines . . . or a simple lightweight sec- 
tion of roller conveyor for “spot” use in warehouse or shipping room. 


Standard designs and builds all types of “package” conveyors: 
power and gravity, belt, roller, slat, push-bar and special units as 
well as a wide line of self-contained portable work-savers. 


The range, versatility and flexibility of Standard Conveyor equip- 
ment have been developed in nearly 50 years 8f service to industry. 
Call Standard’s representative listed in your classified phone 
book. Send for Standard’s General Catalog — addressDept CE-115 


STANDARD CONVEYOR COMPANY 
General Offices: North St. Paul 9, Minnesota 
Sales and Service in Principal Cities 








Gravity & Power Conveyors 


ROLLER * SLAT © WHEEL 2 
SECTIONAL © BELT * CHAIN ¢ PUSH-BAR 


PORTABLE CONVEYOR UNITS: 

HANDIBELT © INCLINEBELT * EXTENDOVEYOR © UTILITY BELT-VEYOR 
HANDIPILER © LEVEL BELT © LITEWATE * HANDIDRIVE 

PNEUMATIC TUBE SYSTEMS 
























LITERATURE ... ’ 


Valves, Diaphragm...... From antibio- 
tics to the toughest acids, alkalis 
and salts, there is a combination of 
Hills-McCanna body and diaphragm 
materials that will best suit your 
needs. Request Folder. 
528 Hills-McCanna Co. 


Valves & Fittings, Plastic...... New cor- 
rosion-resistant valves & pipe fittings 
are molded of rigid polyvinyl chlo- 
ride. A brochure explaining complete 
Walworth PVC product story is now 
available upon request. 

333 *Walworth Co. 








Valves, Globe...... Completely illustrated 
Circular describes the new LQ600 
valve ... the first bronze globe valve 
with Brinalloy seats and discs. Gives 
all features and a list of suggested 
applications. 

Lunkenheimer Co. 





Valves, Lubricated Plug...... 28 p. cat- 
alog shows straightway, 3-way, 4- 
way, & multiple port lubricated plug 
valves for 250 lbs. oil-water-gas & 
150 lbs. steam working pressure. Ref- 
erence Book 39—Section 5. 

4 *Homestead Valve Mfg. Co. 





Valves, Plug...... No funnel action . . 
because both ACF regular round & 
ACF rectangular port valves have 
port areas at least equal to the pipe 
itself. For complete details of feat- 





ures, see Catalog No. 5. 
273 *ACF Industries. 
Valves, Plug...... Regrind-renew plug 


type valves with 500 Brinell armor 
seat—armored against valve-killing 
close control of steam . . . and abra- 
sion. For complete information on 
company line, request Form No. 202. 
413 *Jenkins Bros. 





Valves, Reducing, High Pressure...... 
Includes photos, a cross-sectional en- 
gineering drawing, recommended uses, 
description of construction & opera- 
tion features, capacity, rating & sizing 
charts. Bulletin S-731. 
534B A. W. Cash Co. 





Valves, Solenoid...... Choose rugged in- 
dustrial type Davis solenoid valves 
m for less downtime—less mainte- 
nance—more reliable control. For 
complete details of features, request 
copy of Bulletin 700. 
R523 *Davis Regulator Co. 





Valves, Solenoid...... New ASCO 2-way 
solenoid valve with explosion-proof 
enclosure—designed to meet NEMA 
VII & UL requirements—offers safe, 
automatic control. “Solenoid Valves 
for Corrosive Applications.” 

87 *Automatic Switch Co. 


Valves, Solenoid...... Fully illustrated, 
52 p. describes the complete line of 
Skinner solenoid valves. Includes 
general specifications, principles of 
operation, flow rate charts, etc. Re- 
quest Catalog No. D1. 
534C Skinner Elec. Valve Div. 








Valves, Solenoid...... Tilustrates and de- 
scribes a complete line of electrically 
controlled magnetic valves. Includes 
data on application, construction, 
operation, specifications, etc. Magna- 
trol Catalog. 

34D Magnatrol Valve Corp. 





Valves, Stainless Steel....... Announces 
availability of a 68 p. simplified stain- 
less steel valve catalog which in- 
cludes engineering drawings, wts., 
size ranges. dimensions & basic mate- 
rial data. Catalog No. 55D. 
174a *Cooper Alloy Corp. 





Process Equipment 





Absorbers...... For absorption of hydro- 
gen chloride and other gases, Produce 
as much as 20 tons per day 22° 
Baume acid. Pneumatic automatic 
control. Complete — offered 
- aes No. 8-74 

SNational Carbon Co. 





*See Explanation on Page 516 
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Agitators, Fluid, Packaged 
new line of packaged fluid agitators 
. plus complete fluid agitation 
engineering service .. . plus field 
service—right in your plant 
ete. Illustrated Bulletin. 
457 *Philadelphia Gear Wks. 





Caps, Bubble Standard reference on 
ubble caps and risers contains com- 
plete specification information for 
hundreds of variations... the largest 
compilation of engineering data. Re- 
quest Bulletin No. 22. 
T334 *Pressed Steel Co. 





Centrifugals, Center-Slung When 
your process calls for liquid-solids 
separation by centrifugal force . . 
you can do it more economically 
with the new Tolhurst Center-Slung 
centrifugal. Descriptive Catalog. 

374 *American Mach. & Metals. 





Centrifuges Provides industry with 7 
types of continuous centrifuges to 
handle materials ranging from 2 im- 
miscible liquids to crystalline solids. 
Briefly & graphically describes full 
line in Bulletin No. 1259. 
129 *Sharples Corp. 





Cleaners, Air New high efficiency 
engine intake air cleaner meets the 
lower allowable intake resistance de- 
manded with the use of turbochargers 
& pressure blowers for scavenging. 
Bulletin No. 160. 

84-51 *American Air Filter Co. 





Cleaning, Air Buffalo equipment in- 
cludes air washers, hydraulic scrub- 
bing towers, hydro-volute scrubbers, 
rotary multi-stage gas scrubbers, etc. 
Bulletins AP-225, AP-425, AP-525, 
3181-B & 2424-F. 
50a *Buffalo Forge Co. 





Closing Devices New Sperry Hand- 
raulic closing device—easiest to in- 
stall & operate—brings filtration 
economy to new or existing filter 
presses. Booklet covers simple erec- 
tion & operating directions. 

430 *D. R. Sperry & Co. 





Cloth, Filter If high operating — 
peratures are your problem... try 
NFM cloth made from Orlon acrylic 
fiber. Makes available detailed litera- 
ture on its a values plus a 
product sam 
545a eNational Filter Media Corp. 





Cloth, Filter Literature reference, 
“Facts and Figures About Filter 
Cloth” contains actual samples and 
erformance characteristics on Stan- 
ey corrosion-resistant filter cloth. 
Copies available on request. 

B336 *W. W. Stanley Co. 





Columns, Fractionating Give you 
maximum chemical stability, high re- 
sistance to thermal and physical 
shock; lets you see the fluids in 
process. For complete product in- 
formation, request detailed Data 
Sheet. 
230-1d *Corning Glass Wks. 





Crushers, Jaw Cast steel frame, 
manganese jaw & cheek pilates. Large 
diameter shafts reduce shaft deflec- 
tion & thus increase life of heavv- 
duty, oversize roller peore" in 
bumper. Bulletin No. C12-B12. 

61d *Denver Equipment Co. 





Dissociators, Ammonia Tllustrated, 

p. offers valuable information: 

typical uses of dissociated ammonia; 

description of dissociator; economy; 

advantages ; sizes-capacities: users of 
equipment; etc. Bulletin B-52. 

*Drever Co. 





3 Available in several types; 
direct heat. indirect heat, and steam 
tube. Let Deco engineers help solve 
your drying problem—no dryer prob- 
lem too small or too large. Details 
EA Bulletin No. D4-B2. 

61j *Denver Equipment Co. 





Lectro-dryers can dry air & 

gases in volume to dewpoints below 

—100°F—can drop relative humidity 

lower than 10%. Booklet describes 

machines & how various industries 
use them to gain efficiency. 

90 *Pittsburgh Lectrodryer Corp. 





*See Explanation on Page 516 
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AMPCO" Centrifugal Pumps 


. . . because they adapt easily to changing conditions and 
demand, resist corrosion and erosion, save power 


Wen you buy an Ampco Pump, you’re making an investment 

in years of low-cost pumping. You get a pump made from Ampco 
Metal — or any other workable alloy you need — to withstand 
corrosion and erosion in your process. 

You get a well-designed pump with unusually stable characteristics 
— one that can handle wide variations in demand without chattering 
and pounding, or causing excessive wear on piping or valves. 

You get a high-efficiency unit that saves power — reductions of 
25% to 60% in power requirements are not unusual with 
Ampco Pumps on the job. 

Better still, you get an off-the-shelf pump that can be equipped 
more than 108 different ways to meet your requirements. 

For example, you select your shaft from standard, heavy, extra-rigid, 
or two-piece types. Bearings are prepacked, replenishable-grease 

or oil-lubricated, single or double width, as you wish. 

You choose shaft seals, impeller types, and pedestal heights — 

all with the same basic pump. 

And get this! If your pumping conditions change, you can adapt 
this pump in the field, quickly and inexpensively. 

Keep your pumping costs at an all time low with Ampco ; 
Centrifugal Pumps. Speeds, 1750 and 3500 rpm. Capacities to 
600 gpm, head to 300 feet. Write for literature. 


*Reg. U. S. Pat. Off. 


Pca AMPCO METAL, INC. 


Dept. CE-11, Milwaukee 46, Wisconsin 


West Coast Plant 


Side gutiinein 40 Burbank, California 
genuine Ampco Metal 
P-20 











Dont miss this DICPLAY 





E * ENGINEERS 
t * DESIGNERS 
g * OPERATORS 
i 


to BOOTH 336-338 


CHEMICAL INDUSTRIES 
Philadelphia, Dec. 5-9 






See our complete 
line of 
ROTARY 
AIRLOCK 
FEEDERS 
and 
PERMANENT 
MAGNETIC 
CHUTES 


( 








Talk with top-notch technical men about your problems. . . learn how 
Prater Processing equipment can be applied to your specific needs 

. Now’s your chance to compare first hand, the design features 
which have made Prater Rotary Airlocks and Permanent Magnets 
the world’s finest. Don’t miss this opportunity to discuss your ideas, 
plans and processes with 


NY 
BU R ey T & r ... foremost builder of Rotary Airlock Feeders 
. PRATER PULVERIZER CO., 1517 S. 55th Ct., Chicago 50, lll 


















LITERATURE ... 


Dryers, Rotary...... Deliver top produc- 
tion, exacting performance, greater 
profits. Tells how Standard-Hersey 
has aided manufacturers throughout 
the world in solving their dryer 
problems in illustrated, 12 p 
472 *Standard Steel Corp. 





Dryers, Spray Da aa “Spray Drying with 
Buflovak” explains flexibility, design 
features and capacities of the five 
standard sizes of spray dryers. Verti- 
cal and horizontal dimensional re- 
quirements diagrammed. 12 p 
536A Blaw- Foun Co. 





Dust Collectors...... Describes the type 
“CW-1” centrifugal wet dust collector. 
Contains photos, line drawings, tables 
and complete data on the counter- 
current, wet collector of tower con- 
struction. Bulletin 919. 
536B Pangborn Corp. 





Dust Collectors...... Describes company’s 
line of dry centrifugal collectors . . 
designed to handle large exhaust vol- 
umes containing dry, granular dust 
in large concentrations. Request Bul- 
letin No. 291. 





84-5a *American Air Filter Co. 
Dust Collectors...... Product bulletin fur- 
nishes detailed information on the 
Fabric Dust Arrester .. . recom- 


mended for handling extremely fine 
dust or dust that must be reclaimed 
dry. Bulletin No. 279. 

84-5b *American Air Filter Co. 





Dust Collectors...... Descriptive and ilus- 
trated product literature on the 
Hydro-static Precipitator ... a wet- 
type collector designed for handling 
heavy duty loadings of all sizes. Bul- 
letin No. 277. 
84-5¢ *American Air Filter Co. 





Dust Collectors...... Lowest priced wet 
dust collector in its class (units of 
1500 to 50.000 cfm capacity designed 
for high efficiency dust collection, in- 
cluding extreme fines). Request Bulle- 
tin No. 274. 
64-5d *American Air Filter Co. 





Dust Control........ Pangborn engineers 
help solve your dust problems—line 
of wet or dry dust collectors can save 
time, trouble & money. See how 
varied industries are benefited in 
“Out of the Realm of Dust.’ 

386 *Pangborn Corp. 





Dust Filters...... Read why the Hersey 
reverse jet principle is the most sig- 
nificant improvement in dust filter 
design in more than half-a-century, 
in ‘Reverse Jet Dust Filter Facts,” 
Bulletin 559. 

*Day Co. 





Ejectors, Steam-Jet..... Wherever there’s 
a steam source, there’s no cheaper 
way to obtain process vacuum than 
with a standard Worthington steam- 
jet ejector. Features & advantages in 
60 p. Bulletin No. W-205-E21 





459 *Worthington Corp. 
Evaporator-Strippers...... For solvent re- 
covery ... are designed to separate 


volatile & non-volatile components of 
a liquid mixture—continuously & with 
high = efficiency. Request “Process 





Equipment.” 
536C Artisan Metal Products. 
Evaporators, Falling Film... - Accurately 


manufactured to rigid standards to 
assure the proper liquid distribution 
so important in the evaporating proc- 
ess. Construction and features con- 
tained in Bulletin No. 250. 

*Whitlock Mfg. Co. 





Evaporators, Turba-Film....... Evapora- 
tors give rapid one-pass evaporation 
of liquids, slurries and gases . 
especially heat-sensitive substances 
. . all by continuous process. Lit- 
erature available on request. 
325 *Rodney Hunt Mach. Co. 


Filter Fabrics . . . The right fabric adds 
efficiency to continuous operation. An- 
nounces availability of a fully illus- 
trated booklet, “Filter Fabric Facts,” 
describing filter fabric development 
—y application. 





*Wellington Sears 





*See Explanation on Page 516 
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Filters...... Efficient filtration is a critica 


preparation of hydrogen _ peroxide 






Bulletin 431. 
93 


process requirement in _ electrolytic 


Adams filters with inert Poro-Stone 
media where chosen with good results. 


*R. P. Adams Co. 


l 



















of actual installation, drawings & 








FOTO nee 
4 


about construction & operation. Bul- 
letin No. FG-B1 


Filters...... Describes Denver disc, drum 
& laboratory filters. Contains photos 


specifications of machines, & facts 


537A Denver Equipment Co. 





Filters...... Illustrated brochure de- 
scribes double duty filters for: elec- 
troplating ; chemical processing ; 
pharmaceuticals; food & beverages; 
paints & varnish; etc. Includes fea- 
tures and specification data. 
37B Bare-Messing Corp. 










— 


















Filters, Air...... New, self-servicing Roll- 
O-Matic features renewable media fil- 
ter curtain of bonded glass fibers in 
roll form. For complete details of re- 
newable media air filter, see Bulletin 
No. 248 


84-5f *American Air Filter Co. 
















Filters, Air......Deep bed type dry filter 
features ultra-high collection efficien- 

cies, compact design & ease of main- 

tenance. Unit utilizes wide range of 

media. Complete information in Bul- 

letin No. 237. 

84-5¢ *American Air Filter Co, 








Filters, Air...... Dry-type filter offers 
highest cleaning efficiency of any com- 
mercial unit filter. Low cost Airmat 
paper media is quickly replaced when 
soiled. For information, request Bul- 
letin No. 230. 
84-5h *American Air Filter Co. 

















Filters, Dise...... Special, patented design 
of segments in filters use both gravity 
& vacuum to give a drier filter cake. 
Drainage is complete & positive with 
no blow-back. Details contained in 
Bulletin F9-B2. 
361f *Denver Equipment Co. 








Filters, Horizontal....... Highly efficient 
with capacities up to 1950 sq. ft. of 
filtering area. Simplifies recovery of 
filter cake. “Lift-out” leaves make 
maintenance & cleaning easy. Bulletin 













No. NH-1655. 
486b *Industrial Filter & Pump. 
Filters, Liquid...... 12 p. offers specifica- 


tions, engineering & performance 
data, photos & descriptions of recom- 
mended types of filter media, check 
list of liquids that can be filtered, etc. 
Bulletin D-1L. 

537C Dollinger Corp. 














Filters, Pressure...... Covers high capac- 
ity, high efficiency, horizontal tank, 
vertical leaf filter designed for maxi- 
mum ease & speed of operation at 
lowest operating & maintenance cost. 
Bulletin PF-2-55-5M. 
6 







*Bird Mach. Co. 





Filters, Pressure......Covers closed-type 
pressure filter for minute filtration of 
liquids, chemicals, oils & fats. Out- 
lines use & elimination of costly 
maintenance & high labor costs. Bul- 
letin HH 104. 
537D U. S. Hoffman Machy. Corp. 












Filters, String Discharge...... You can 
improve production rates at lower cost 
in numerous of your filtration opera- 
tions with the continuous FEinc String 
Discharge Filter. For details, request 
Bulletin No. 103. 


521 *Filtration Engrs. 








Filters, Tubular...... New operating ease 
for smaller filtration problems. Ideal 
for polishing liquids, as a trap filter 
and as a scavenger for larger filters. 
Contains details in product reference, 
Bulletin No. 7S-160-755. 
486c *Industrial Filter & Pump. 


Filters, WVertical...... With Industrial’s 
exclusive self-cleaning air wash. Ex- 
tra large cake space. Built for corro- 
sive, viscous or hot fluids. Simplified 
lockup. For details, request Bulletin 
No. 100-EP-SM-854. 
480a *Industrial Filter & Pump. 








| 


| 
| 
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With the new portable Brookfield 
eight-speed viscometer you can, at the flick 
of a switch, easily measure the viscosity of 
any fluid . . . readings down to 1/5 of 1 per 
cent with materials having viscosity of from 
1 to 32 million centipoises. 

If speed, accuracy, and versatility 
count with you, demand the new Brookfield 
eight-speed viscometer. A complete line of 
accessories makes the Brookfield adaptable 
to any viscosity measurement problem. 


Your prompt inquiry will bring complete 
information. Technical assistance available 
without obligation. 


Write, wire or phone 









The new S speed 
BROOKFIELD VISCOMETER 








foods 
toothpaste 
resins 
coatings 
paint 
sizings 
molten glass 
asphalt 
solvents 
greases 
inks 

latex 


oils 











ENGINEERING 


“LABORATORIES, INC. 
STOUGHTON 23, MASSACHUSETTS 





| Send the facts to: 
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Filters, Water A complete descrip- 
tion of standard sizes of water filters, 
for use with filter-aid to handle 8 gpm 
to 939 gpm, with typical flow sheet 
contained in detailed bulletin. Release 
No. 214 upon request. 

388A Micro Metallic Corp. 


Qe ns en en on oe 





Stokes flaker replaces batch 
in the processing of moth- 
killing chemical. Full details of lab- 
oratory and advisory service for solu- 
tion of production problems are cov- 
ered in Bulletin No. 640. 
98 *F. J. Stokes Mach. Co. 








High Pressure Equipment Tllus- 
trated, 28 p. describes rapidly expand- 
ing line of high pressure valves, 
adaptors, reactors, autoclaves, ther- 
mocouplings, gages, fittings & tubing. 
Request Catalog No. 2055. 
538B High Pressure Equipment Co. 





Ion Exchangers With operating costs 
figured in pennies per thousand gals., 
Industrial ion exchangers are spe- 
cially built for water purification, 
waste treatment, metal recovery, etc. 
Bulletin No. 200-SM. 
486e *Industrial Filter & Pump. 


AT LAST... 
A POTENTIOMETER RECORDER 
THAT'S REALLY PORTABLE! 





Kilns, Rotary...... Efficient thermo-proc- 
essing of products. Used in the pro- 
duction of lime, bauxite, cement, 
sodium silicate, alumina, etc. Com- 
plete data on design features offered 
in illustrated Bulletin 1115. 
34a *Traylor Engrg. & Mfg. Co. 











Lubrication Systems Trabon lubrica- 
tion systems guarantee that the right 
amount of oil or grease will be de- 
livered to vital bearings ... at the 
right time and in the right place. De- 
tails in Bulletin No. 529. 

135 *Trabon Engrg. Corp. 


In response to the increasing demand SPECIFICATIONS 

in industry for a truly portable indicat- CHART 

ing recorder, we have redesigned our Circular, 12” diameter, 456” 
standard Thermo Electronic Recorder scale width, uniform gradua- 
. .. making it 18 Ibs. lighter . . . without = 

sacrificing either accuracy, sensitivity CHART DRIVE 

- durability. Synchronous, electric, 24-hour 
revolution standard, other 
speeds available. 


Qaaaras 


a ee ee ee ee ee ee ee ee 





Mills Data on the Raymond Ray- 

for grinding small and 

medium capacities of soft, dry mate- 

rials. Can be opened in seconds for 

cleaning, inspection or changing 
screens. Request Bulletin No. 80. 


In addition to recording temperatures 
376b *Combustion Energ. 


in 19 standard ranges, from —100° to 
-+-100°F. up to 0° to 3000°F., it is also CALIBRATION ACCURACY 
used to measure humidity, solution con- +\% of 1% of scale span. 
ductivity, speed, pH, direct current, DC 
voltage, power, strain, or any other BALANCE CONTROL ACTION 
measurement that can be converted to a Continuous null, positive drive 


i i Whi of slidewire and pen, no gal- 
change in resistance or DC millivoltage. sdaidie. india ter 








Mills, Ball A steel-head ball mill will 
suit your particular need. Five types 
of discharge trunnions. All-steel con- 
structon. Low initial cost due to quan- 
tity production. Quick delivery. Bul- 
letin No. B2-B13. 
361b *Denver Equipment Co. 





Mills, Ball & Pebble Outstanding in 
the field of fine grinding, mixing and 
processing. Built of all steel welded 
construction, they feature great 
strength and ruggedness. 20 p. fl- 
lustrated Catalog No. 100. 
423a *International Energ. 


The simple design of the electronic bal- bration. 

i his inst . 
cece | meee 
ees 7 oF : Y One slidewire turn (less than 


lon drive gears and cam rolls are used +1/20 of 1% of scale). Mills, Ball & Pebble Valuable refer- 


i ion. ences give complete details on the 
throughout for quiet, durable operation See Wie ones Ot nelle te 
DIMENSIONS | every pores ot werk vom _— maeeh 

—%!* wi cat fe jobs to full scale plant production. 
16% wide by 18%” high by Catalogs Nos. 73 & 77. 
7¥2" deep. 380a *Abbé Engrg. Co. 


DASRSLAADASRAARSARARLARLARRRRAARAARARARRARARRAARADARRRERSLASBRAARARARLAREALESE BO OS OO OH 


se Bene ese Be eee ane HAF BARRA RARER OE OER He ee eee ee eee eee 





A cam is used to drive the recording 
pen, thus permitting linear charts to be 
used for almost all measurements, de- 

spite the non-linearity of the sensitive NET WEIGHT Mills, Hammer. .; Williams heavy duty 


element characteristics. 40 Ibs. improve product quality; reduce your 
| cost-per-ton. For complete details of 
features and advantages, request com- 


BE SURE AND SEE THIS NEW EQUIPMENT ~ ie see ae oe velatiaes Patent Gresher. 


AT THE CHEMICAL SHOW IN COMMERCIAL and design engineers with a geen ee Or wanaher pean 


col electro-mechanical or in- . tertals ¢ 
ACME sirument experience. In- Sy Ay fe 


. clude resume with letter of an ordinary pulverizer. Complete 
...or write for catalog i iaihiiitien ates details in Bulletin No. 70. 
Section 60-100 covering this latest th - - *Combustion Energ. 
ection - Vv g commensurate with ex- 


addition to the growing T-E line. perience. Company’s line of Jumbo 
mixers meets every requirement im- 














— . s b ds. Standard-d 
Pyrometers * Temperature Monitoring Systems ° Thermocouples * Protection Tubes ralxer 4 "eaulpped ‘witht a roller 
ick- i Panel: Thermocouple and Extension Wires earings mounted on heavy fabricate 
Quick-Coupling Connectors and Panels * Ther P soernes meme AS 
*J. H. Day Co. 


@ 
Describes Super Agitators & 
Thermo Electric 00, s. Patented standpipe around 
ST OFFICE, NEW JERSEY fon & circulation. Patented wearing 
SADDLE RIVER TOWNSHIP, ROCHELLE PARK PO , a ‘ Ss + Poe 
IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO Bulletin No. A?-B4. 
361la *Denver Equipment Co. 
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& WE WATCH, SEARCH FOR, FIND THE 
PATENT INFORMATION YOU NEED. 


@ 
PATENT ABSTRACTS ARE FURNISHED 
@ oN CONVENIENT-TO-USE FILE 
@ CARDS. 

e 


PROMPT, INEXPENSIVE SERVICE. 


Write for full information to: 


@ 246 CHURCH ST. © NEW HAVEN 10 © CONN. 


SPRAYING SYSTEMS CO. 


Coo e ee eeersererrccessreose! 


—. and 
‘better © 
performance | 


SPRAY 


Modern design. Precision 
machining. All materials. Thousands of 
standard industrial spray nozzle types and sizes 
to choose from. Years of proved 
experience at your service. 


write for this great 


new catalog today 
Ask for our new 48 page Catalog 
No. 24... the most 
comprehensive spray nozzle 
catalog ever produced. 
Yours for the asking. 


SPRAYING SYSTEMS CO. 


3275 Randolph Street * Bellwood, Illinois 


gos re * 








PUMP 


Liquids * Gases + Slurries 


WITHOUT 
CORROSION OR 
CONTAMINATION 


Wavelike 

Motion of 
Steel Fingers 
Forces Material 
Through Tubing 


— 


Prices range from 
depending on size of pump and 
accessory equipment required. 


Write for Catalog 


SIGMAMOTOR Inc 


7 NORTH MAIN ST. MIODOLEFP N Y 
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INSPECTION — 
PROBLEMS? “Y 


This baoklet is for you! 


This comprehen- 
sive, elaborately 
illustrated booklet 
provides practical infor- 
mation on the use of the 
famous A.C. M.I. Bore- 
scope in various industries, 
for the inspection of inte- 
rior areas or surfaces not 
otherwise visible—together 
with full data on the types 
of Borescope available, 
and on their care and 
maintenance. Have you 
received your copy? 


To American Makers, Jne. 


1241 LAFAYETTE AVENUE NEW YORK 59, N. Y. 


Gentlemen: Please send me without obligation a copy of 
your booklet on Borescopes. 


BORESCOPES 


Fill in and 
mail today 


























DOWN TIME 


where tube fouling is present 


the Puracoil self-cleaning 


heat exchanger 


eliminates all down time for cleaning. In addition the continuous 
action of the baffles permits the exchanger to always function at its maximum 
rate of heat transfer, which on an overall cost basis makes this Paracoil ex- 
changer, dollar for dollar, the most economical buy in the industry, 


Exchangers of this design 

contain a movable baffle assembly that 
serves as a scraper mechanism to prevent 
fouling of the heating or cooling tubes. 
All scraped material is carried out with the 
product stream. 


This specialized design is typical of the ability of Paracoil engi- 
neers to solve varied heat exchanger problems. You may have a need for its 
application in your plant. We’re as handy as your phone or mail box. 


DAVIS ENGINEERING corrorarion 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. * 1064 EAST GRAND ST., ELIZABETH 4, NEW JERSEY 


itl 
if 


Since 1915... Paracoil’s skill to do comes of doing .. . Since 1915 


LITERATURE ...- 


Mixers......Data on turbine & slow speed 
heavy duty agitators... for open & 
closed tanks. Covers operation & ap- 
plications of super-turbine & injection 
mixers, mixer data, mixer drive heads, 
ete. Bulletin No. 76. 
423e *International Engrg. 





Mixers Company makes available 
Confidential Mixing Data Sheet. Help- 
ful checklist enables you to develop 
a complete technical description of 
agitation required for your process, 
quickly & easily. No. B-107. 
123f *Mixing Equipment Co. 





Mixers, Dry...... Describes conical blend- 
ers (design, operation, application, 
capacity, sizes & specifications) & 
ribbon mixers (operating & construc- 
tion features, specifications, etc.). 
Illustrated Bulletin No. 78. 
423b *International Energ. 





Mixers, Horizontal Batch be _ a 
mixer loads, blends & discharges rap- 
idly—is clean, dustless, sanitary. Han- 
dles all types of dry, damp & free- 
flowing wet materials. Complete in- 
formation. 
163a *Sprout-Waldron. 





Mixers, Side Entering The Tyne 
“NU” side entrance mixer is a brand 
new unique mixer design. It has no 
cast parts and is of all welded con- 
struction, including the stuffing box. 
Illustrated Bulletin No. 72-A. 
23e *International Energ. 





Mixers, Side Entering Furnishes de- 
tailed information on features, typi- 
cal applications, mechanical! design, 
maintenance, shaft seals, methods of 
installation, ete., in completely illus- 
trated Catalog B-104. 
123e *Mixing Equipment Co. 





Mixers, Top Entering Tllustrated 
and detailed 32 p. Catalog includes 
advantages, typical installations, me- 
chanical description, construction in- 
formation, dimensions and _ selection 
tables, etc. Catalog No. B-102. 
123¢ *Mixing Equipment Co. 





Mixers, Top Entering Information on 
top entering propeller mixers. In- 
cludes data on selection, construction 
features, sizes & specifications of high 
& slow speed top entrance mixers, etc. 
Bulletin No. 73. 
423d *International Engrg. 





Mixers, Top Entering Makes avail- 
able pertinent information on _ top- 
entering mixers (propeller type) .. . 
for closed tanks, pressure & vacuum 
... for open & loose-covered tanks. 
Data in Catalog B-103. 
123d *Mixing Equipment Co. 





Precipitators...... Illustrated & docu- 
mented reference describes applica- 
tions, principles of operation, design 
features, advantages, recommenda- 
tions, flow diagrams & specifications 
of product line. Bulletin 2204C. 
540A Permutit Co. 





Precipitators, Electrostatic Koppers 
enables you to get peak gas cleaning 
efficiency from your precipitator at a 
minimum of operating maintenance 
... with new automatic power control. 
Complete information. 

447 *Koppers Co. 





Presses, Filter Offer numerous fea- 
tures: lowest per sq. ft. of 
filtering area; produce perfect clar- 
ity of filtrate; can be used in decol- 
orizing—deodorizing; etc. Request 
Shriver Filtration Book. 
393a *T. Shriver & Co. 





Process Equipment Describes entire 
company line—conical mills, single & 
double-shell rotary dryers, automatic 
backwash sand filters, thickeners- 
clarifiers, constant-weight feeders, etc. 
Catalog 100-A-11. 
527a *Hardinge Co. 





Pulverizers Mikro-Bud will handle a 
comprehensive range of dry materials 
for a considerable number of uses in 
chemical, food, pharmaceutical, drug, 
cosmetic, plastic & allied industries. 
Bulletin & Data Sheet. 

*Metals Disintegrating Co. 





*See Explanation on Page 516 
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Released for the first time at Geneva 


Research and engineering 
methods and data 


to aid in greater 
development of 


SCIENTIFIC AND 
INDUSTRIAL USES 
OF ATOMIC ENERGY 


6 volumes prepared by the 
U. S. ATOMIC ENERGY COMMISSION 


REACTOR HANDBOOK: 
ENGINEERING | 
1088 pages, 7% #2 10%, 
illustrated, $15.00 
Review of reactor technol- 
ogy, including basic reac- 
tor systems applicable to 
power dev gee and a 
summary ere xperimental 
reactor de signs. 
pny "HANDBOOK: 
ATERIALS 
ols pages, 7% @ 10%, 
illustrated, $10.50 
Data and background in- 
formation on reactor ma- 
s; fuels and moder- 
shielding. 
miscella 


HANDBOOK: 


7% @ 10%, 
illustrated, $12.00 
Discussion of reactor phys- 
ics and nuclear-design 
data, including shielding 

eory and calculating 
techniques. 
CHEMICAL PROCESSING 
AND MENT 


illustrated, $6.00 
ess and engineering 
description of a 


catalogue 
equipment for 

a of radioactive ma- 
teria 
RESEARCH REACTORS 
406 pages, 7% w 10%, 

illustrated, $6.50 
Detailed descriptions, com- 
plete with selected design 
drawings, of six 
United States research re- 
a se. 


863 pages, 15% @ 10%, 
wnen * ir 


Recent compilations of 
neutron cross-section data 
affecting reactor design. 


SEE THESE BOOKS 
10 DAYS FREE 


McGraw-Hill, Att. H. W. Buhrow 
Industrial & Business Book Dept. 
4ist St, New York 36, N. Y. 

Send me book(s) checked below for 10 days’ exam- 
In 10 days I will remit for 
book(s) I keep, plus few cents for delivery costs, 
and return unwanted book(s) postpaid. 
delivery costs if you remit with this coupon—same 


327 W. 
ination on approval. 
rivilege. ) 
$9 monthly) 


U.S. nani yo 


(Print) 
Name 


Company .........-. 


Position 
write McGraw-Hill Int’l., 





the six volume set listed below, total price 
$02. 00 (Available on terms: 


Ov 'S-ABC— Research Reactors, $6.50 
Ais AEC—Reactor Handbook; Physics, $12.00 


0 U.S. AEC—Reastor Handbook; Satutet, $10.50 
0 U.S.AEC—Neutron Cross Sections, ri 


ERE is an _ immensely 
valuable reference for 
all who work with nuclear 
energy. Information released 
by the Atomic Energy Com- 
mission shows much con- 
cerning the ways in which 
fissionable materials can be 
put to work in nuclear reac- 
tors for research purposes 
and for the production of 
power and radioisotopes. 


Prepared as a contribu- 
tion to the nations repre- 
sented at the Geneva Con- 
ference, August 1955, to aid 
world-wide advance in the 
beneficial use of atomic en- 
ergy, the information now is 
available to scientists and 
engineers of the United 
States, in six technical-en- 
gineering volumes published 
by McGraw-Hill. 


These books are represen- 
tative of the great strides 
already made in putting 
atomic energy to work in in- 
dustry, agriculture, medi- 
cine, and research. They 
contain technical informa- 
tion and ideas that can 
contribute to even greater 
progress in the future. See 
what specific value they 
may hold for you—send the 
coupon to see any or all of 
the books on approval for 
10 days. 





EASY TERMS 
FOR 
COMPLETE 
SET 











(We pay 


$8.00 in 10 days, 


Handbook: Engineering, 





(J U.S.AEC— 7” eal Pr 
6.00 


For price and terms outside Uv. S. 


N. ¥. GC. 


CE-11 


La ce cee ee cee se see ce ce ce ce cee ce ee ems em 


541 








I} a 
f i] 
Ny 





Z 


/ 


i 
/ 


} 
/ 


see. 





1G, 


S  VRANE EAS 
aul 


aurice 






542 


| FROM 


ff (yj Ae 


| 
1 
/ 


Acid and Alkali-proof Chemical Equipment 





= Sy 


\\V 
























jth | 
tT / 


( 
U/ AIST 


hs | 
e 


i 
ET 


— every Knight-constructed unit 


is individually engineered for 
g service life under toughest 
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lon \ 
corrosive conditi 


EL 


Maurice A. Knight supplies the process 
industries with a wide range of corrosion- 
proof chemical equipment. In every case 
Knight’s engineering department checks 
functions and service conditions first, then 
selects suitable materials. These may in- 
clude Knight developed materials such as 
Permanite, Pyroflex, Sealon or any others 
which are found to be best suited to the 
particular job. Thus, each Knight-built unit 
is designed and constructed to give lasting 
service under tough corrosive conditions. 
Knight also manufactures the widest selec- 
tion of tower packings available, as well as 
special corrosion-proof cements and coatings. 
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ht 111 Kelly Ave., Akron 6, Ohio 
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LITERATURE ... 





Pulverizers...... Valuable data on Super- 
fine pulverizer ... a centrifugal air 
attrition impact pulverizer and clas- 
sifier in a single unit. Covers numer- 
ous features, specifications, construc- 
tion, etc. Illustrated. 

510 *Schutz-O’Neill Co. 


Reactors, Glassed Steel...... Six different 
agitator speeds: 60, 90, 120, 175, 250 
& 340 rpm are now available on 
Pfaudler reactors up to 100 gallons. 
For complete product information, re- 
quest Bulletin No. 923. 
558a *Pfaudler Co. 


Receivers, Air or Gas...... Built in ac- 











cordance with ASME _ standards. 
2 1/3 to 570 cu. ft. capacity, for 23 to 
8000 cfm. Includes information on 
features and specifications in illus- 
trated Bulletin No. R-19. 

542A Joy Mfg. Co. 


i Oe Wire screens for vi- 





Screens, 
brators are serving faithfully in daily 
operations in the major coal 
mining centers of the world. 
complete information on product line 
in Bulletins Nos. 5, 6, an a 
BL523a *Cleveland Wire Cloth & Mfg. 


Strainers...... Contains photographs, de- 
scriptions, dimensions, capacities, in- 
stallations and pertinent engineering 





information on automatic, manual! 
and twin basket we th 7 eae 


Bulletins 500-1-2-3-4-5-6-1 
542B S. P. Kinney Engrs. 





Trays, Bubble...... Glitsch “Truss-Type” 
bubble trays serve all processing 
plants . . . chemical—petro-chemical 


—natural gasoline—petroleum refin- 
ing—AEC—etc. For details, request 
Technical Bulletin. 

384a *Fritz W. Glitsch & Sons. 




















Vessels, High Pressure........ Cole can 
build you the kind of high-pressure 
tanks or vessels you require... any 
size, any shape, any metal. For com- 
plete product information, request 
copy of catalog, “Tank Talk.” 
BL533 *R. D. Cole Mfg. Co. 





Washers..... A stationary-plate-type elec- 
tronic precipitator which, with the ad- 
dition of the Type H Washer, provides 
for washing of collector plates by a 
set of traveling spray nozzles. Bulle- 
tin No. 252. 


84-5e *American Air Filter Co. 





Water Softeners..... One operation, rapid 
Zeolite water softeners. Completely 
automatic, semi-automatic or manual 
controls. Company announces. the 
availability of descriptive literature— 
Bulletin No. 211. 
486g *Industrial Filter & Pump. 





Wire Cloth...... 84 p. catalog describes 
company’s facilities for fabricating 
wire cloth parts. Includes wire cloth 
parts for screening, filtering and 
special uses. Also provides helpful 
metallurgical information. 

400 *Cambridge Wire Cloth Co. 





Were. Ceeek....... Newark wire cloth is 
made of all malleable metals such as 
aluminum, brass, bronze, nhosphor 
bronze, copper, monel, Nichrome, 
nickel, stainless steel, gold, etc. Re- 
quest new Catalog E. 

549 *Newark Wire Cloth Co. 


Wire Cloth...... Produces standard re- 
placement or custom-designed filter 
leaves or units, strainers, screens, 





trays, baskets, cylinders, semi- or 
complete process apparatus. of any 
desired metal. Catalog No. 5 


308a *Multi-Metal Wire Cloth Co. 





Pumps, Blowers, 
Compressors 





Blowers, Motor...... Describes blowers in 
2 series up to 4” static presure. Avail- 
able in 1, 2 & 8 fan assemblies. 
Applicable to ventilating, drying, air 
conditioning. For details, request 
Bulletin No. 89. 


542C Niagara Blower Co. 





*See Explanation on Page 516 














“Vor pleased with 
Compressors Engineered for continu- Ou b OWL Hew. 


ous, heavy-duty usage, the Class O 


Compressor affords complete dependa- 
bility with low operating cost. Re- 

quire minimum attention & upkeep. 

Full information in Bulletin 726. 


474 *Chicago Pneumatic Tool Co. 
Compressors Joy WG-9 Heavy Duty ” 

Compressors are Y aveliehie in fifteen 

different capacities and with a wide ee ie, | 

tes or oil-free models. 

7 
Eastern Chemical 
valves, force feed lubrication, sealing 
ciency and long-term economy. De- 


range of pressures from 30 pounds 
*Joy Mfg. Co. 
type piston rings, generous intercooler Company 
scriptive Catalog. 
514 *Norwalk Co. 








up. Request Bulletins on standard, ey 
... says large 
Compressors Reversible ring plate 
coils are features which make for effi- 








Compressors & Engines...... Available in 
a range of sizes from 100 to 5000 hp, 
Cooper-Bessemer engines & compres- 
sors are ready to meet your exact re- 
quirements. New product bulletins 
offer the latest information. 

466 *Cooper-Bessemer Corp. 





Fans, Vaneaxial Illustrated, 16 p. 
describes Series 1000 Axivane adjust- 
able blade, vaneaxial fans for com- 
mercial & industrial applications. 
Covers design, features, specifications, 
ete. Bulletin No. J-611. 

Joy Mfg. Co. 


Buffalo 2-stage Type RR 
Pump for clear water oe or 
sures, any temperatures. Videly an i i 
successfully ‘Used on boiler feed for @ As further proof of the benefits being obtained from 
many years. or complete ntorma- | e ° . 
tion, request Bulletin No, 980. ss | the use of Dings Metal Detectors in Chemical-Process Industry 
ulalo umps. 





service, we quote from a letter received from a well-known 





Pp a Pav ty Serge Mat 
can pass thru a pipe, from free-flowing ° " 
liquids to non-pourable pastes—even Eastern Chemical Company: 
materials containing relatively large 


brasives. : : 
eee Ne Fs eateag ee | “We have been using the Dings Metal Detector for the 
461 


*Robbins & Myers. 





detection of metallic pieces such as screws, nuts, bolts, 
If you want smooth operation 


‘ ‘ in- F : : 
Seton aaa te Ere nleld, eet Getailed paper clips and other miscellaneous metal scraps in drums 


information by requesting company’s h , 

latest Motorpump bulletin showing of plastic film material. 

size 34-75 horsepower. 
Ingersoll-Rand Co. 





- “We have been very well pleased with the results 
Pump liquids—gases—slurries 


.. . without si ontamina- side ee 
ton. “Waveltke motion of steel fingers of the detector, and have noted a sharp reduction in the 


forces material through tubing. Makes ? . F 
rai — 2 aa Catalog con- amount of metal contamination in our resulting product. 
aining tu etais. 


~~ Benen + Rea We are particularly pleased with the stability of the Dings 


ees Acid On most difficult pump- 
ng jobs . . . dependable, highly effi- Metal Detector. 
Se pumps deliver continuous, 
trouble-free performance on ’round- 
the-clock schedules wherever they are “We understand a second Dings unit is to be installed 
installed. Full oF 
29 . R. Wilfley & Sons. 





in another of our plants.” 





Pumps, Contritusal F Pog A atevt to 
h -ondit s & , Save ° . ° e ° e 
power, combat corrosion & erosion. Simple in design, installation and operation, the new 
Speeds, 1750 & 3500 rpm; capacities ; : f ; ? 
to 600 gpm; heads to 300 ft. Request Dings Metal Detectors require virtually no attention while 
latest product ecieaee etneat 
a a eedeiteaen providing protection against tramp metal damage to 

Pumps, Centrifugal Impervious . P 
graphite pumps feature mechanical machinery and product quality at low cost. 
seal with enclosed coolant, rugged 


type SN armored connections, inter- x 
changeable parts, wide capacity Mail the coupon today for further details. 


range, etc. Catalog Section S-7250. 
32%a *National Carbon Co. 





MAIL COUPON TODAY... 





Pumps, Centrifugal Original manu- 
facturer of self-priming centrifugal 
pump offers data on new Type CG 


LaBour—operates under positive or 
negative suction lift conditions as re- 
quired. Request Bulletin G-1. 

261 *LaBour Co. 





Pumps, Centrifugal Specially de- 
signed rubber lined pumps for corro- 
sion abrasion resistance. Only a cut- 
away model can show the many fea- 
tures that spell long life & low main- 
tenance. Request Bulletin 300. 
486d *Industrial Filter & Pump. 








*See Explanation on Page 516 
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DINGS ELECTRONICS, INC. 
(Subsidiary of 
DINGS MAGNETIC SEPARATOR CO.) 


4730 W. Eiectric Ave. 
Milwaukee 46, Wisconsin 


DINGS ELECTRONICS, INC. 
4730 W. Electric Ave., Milwaukee 46, Wis. 


Please rush further details about the new Dings 
Metal Detectors. 


Nome. 
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| LITERATURE... 





Pumps, Chemical...... Built for handling 
hot, corrosive, or abrasive liquids. 
Descriptive literature reference in- 

cludes performance curves, sizes and 
specifications. For your copy, request 
Bulletin No. 725.4. 
166 *Goulds Pumps. 





Pumps, Chemical, Oil-Lubricated........ : 
Recommended for pumping liquors, 
corrosive materials and solutions in 
the most used ratings to 3500 gpm, 
heads to 400 feet for liquids to 550 F. 
Request Bulletin 52B7638. 
407 *Allis-Chalmers Mfg. Co. 





Pumps, Diaphragm...... Describes simple 
operation of adjustable stroke dia- 
phragm pump. Includes photos, data 
& a series of drawings explaining con- 
struction, mechanism & capacity of 
pumps. Bulletin No. P8-B9. 

5444 Denver Equipment Co. 





































This 30” R-S Butterfly Valve is in check service on a Pumps, Direct Flow...... The Direct Flow 


R- p c 
cold air line. Note the unusual compactness and sim- principle, an Aldrich design innova- 
BUTTERFLY VALVES plicity of design tion, is a major forward step toward 
; the solution of tough pumping prob- 
lems of all kinds, Request descriptive 


Data Sheets. 
| 42 *Aldrich Pump Co 





Pumps, High Vacuum.:....Describes Kin- 
ney high vacuum pumps... for every 
industrial and scientific application. 
Product line is the largest of any in 
the world. For complete information, 
request Catalogue 425. 

11 *Kinney Mfg. Div. 





Pumps, Liquid...... Pump viscous fluids 

efficiently and economically ... and 

| serve as combined meter and pump 

due to their unusually high volumet- 

ric efficiency. Describes the entire 
| line in Bulletin No. L51. 

517 *Kinney Mfg. Div. 





Pumps, Piston-Diaphragm...... For con- 
trolled-volume pumping of fluids. 
Flow-charts, typical applications, 


description & specifications of models 
of various capacities & constructions, 
in Bulletin No. 440. 

95 *Lapp Insulator Co 








ey Pumps, Rotary...... “Gear-within-a-gear” 
coll : : . | action & port designs allow material 
Three 20” R-S Butterfly Valves are used in hot-gas (viscous or thin liquids) to enter 


pump. Non-slip action of gears forces 
liquid out in a steady volume. Bulletin 
Series No. 55Sc. 

BL525 *Viking Pump Co. 


lines handling highly corrosive gas year ’round. 





Pumps, Sealless...... Combining motor & 


SAME R~S VALVES MEET pump in a single unit. Chempump is 
most significant advance in pump de- 


sign in half a century. Hard-to-handle 


EXTREME fluids can’t leak or become contami- 
Vi iz nated. 16 p. Bulletin_1010. 








64-5 *Chempump Corp. 
R-S Butterfly Valves were chosen to meet the varied demands of a sul- Pumps, Slurry. . 5a oY. age ye 
i i i extremely thick slurries wit g 
furic acid plant producing 600 tons per day on a year-round schedule. specific gravities. Provide long op- 
On the hot side of the process, 20” R-S Butterfly Valves are used for erating life with little or no mainte- 
fast, dependable volume and temperature control. They are on the hot- rng ie A . sees selection 
4 data ni . oi. 
gas lines at the heat exchangers where temperatures are a constant 515 *Morris Mach. Wks. 
1150 F. 
O Pumps, hc ngage age 2 Set... a — 
n th i ” PR. * available a new reference which con- 
e cold side, 30” R-S Butterfly Valves meter cold air at 30,000 cfm tains technical information on two- 
to the sulfur gas furnaces. Two 20” valves are used in by-pass airlines stage units... part of SK’s complete 
> : y-p ’ ; ; - part R 
safeguarding the proper air-sulfur mixture. They were chosen for their pont ee 
ability to move fast — fast enough to ensure close control of an unstable 155 *Schutte & Koerting Co. 





compound which becomes useless if too much hydrogen or oxygen is added. 
Regardless of the unusual or critical factors 





in your process, SMS offers the valve line Services, Processes, Misc. 

which will more than adequately answer Hydraulic Gates & Hoists 

your needs. For information on the R-S Turbines Trash Rakes 

Butterfly and SMS Ball and Rotovalves, con- P te 2 Ammonia Synthesis...... Ammonia _pro- 

tact your local representative or write the a ncctrd Nog ae Ne adam ng prmellco \ 


S. Morgan Smith Company, York, Pa. 


For complete information on Grace 
plant installation, request March-April 
1955 “Heat Engineering.” 














133 *Foster Wheeler Corp. 
: ; Apparel, Industrial...... Super-Tough hats 
Rotovalves Free-Discharge & veer provide you with goat extra t 
protection—bo externa internal. 
Ball Valves Valves Full story on revolutionary, scientific 
Butterfly Controllable-Pitch patos in head protection in new 
4 Manual. 
Valves Ship Propellers 351 *Willson Products. 
¢ 
AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO | *See Explanation on Page 516 
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wa bi aes SY Combustion Engineering, Inc. 











Cathodic Protection...... Anaconda Type 
CP cable and cathodic protection cut 
corrosion costs—gas mains and water 
pipes — lead-covered cable — under- 
ground storage tanks—etc. Details in 
Bulletin DM 5450. 

255 *Anaconda Wire & Cable Co. 





Coordinated Precision Technology... .~. 
The highly advanced technological 
products designed & manufactured by 
18 producing companies of GPE 
Corp. serve more than a dozen major 
industries. Request Brochure. 

152-3 *General Precision Equip. Corp. 





Engineering Services Help protect 
your equipment investment—applica- 
tion engineering, analytical engineer- 
ing, product development, field-serv- 
ice engineering, maintenance service, 





etc. Brochure GED-2244. 
37-40b *General Elec. Co. 
Filter Aids...... Generously _ illustrated 


reference entitled, “Get Perfect Water 
Clarity with Celite Filtration,” fur- 
nishes data on filtration of potable 
water, process water and plant wastes. 
12 p. booklet. 


545A Johns-Manville. 





Flotation...... More large plants are in- 
stalling “Sub-A’s” for entire flotation 
job, because they give maximum re- 
covery at a low cost per ton. De- 
pendable, simplified continuous op- 





eration. Bulletin No. F10-B81. 
361g *Denver Equipment Co. 
Geggles, Safety...... Newly designed and 


engineered—with greater protection 


than ever—greater field of vision 
than ever—more wearer accept- 
ability — many new features — etc. 


Illustrated Brochure. 
452 *American Optical Co. 





Plant Sites Data on raw materials, 
transportation, power and fuel, mar- 
kets, labor, facilities, sites, commu- 
nity services, laws and regulations, 
ete. Also includes physical map. ‘“In- 
dustrial Location Services.” 

456 *N. Y. State Dept. of Commerce. 





Plants, Phosphoric Acid Fluor-de- 
signed phosphoric acid plants, utiliz- 
ing low-cost St. Gobain-Union Chimi- 
que Belge process, feature: economy : 
convenience; simplicity; ete. Offers 
latest Brochure. 
545B 


Fluor Corp. 





Plants, Power, Packaged...... 
ary Clark development in mobile 
power generation. Key features in- 
clude: one man operation; completely 
self-contained ; moved at high speeds; 
ete. Request Brochure. 
5450 Clark Bros. Co. 


Revolution- 





Products & Facilities...... 48 p. on prod- 
ucts (mining, material handling and 
processing equipment) & facilities 
(modern machine tools &_ skilled 
mechanics for producing any machine 
or component). Booklet No. 888. 
545D Jeffery Mfg. Co. 





Safety Services Tllustrated, 68 p. 
provides a list of periodicals, news- 
letters & a complete library of tech- 
nical & administrative publications 
covering occupational accident pre- 
vention. Service Guide 2.1. 
545E National Safety Council. 





Tables & Data 112 p. contains 
selected chemical & physical, engineer- 
ing, plastics, bacteriological, leather, 
psychometric & textile tables & charts. 
Standard formulae, charts & defini- 
tions in concise form. 
545F United States Testing Co. 





Testing Facilities “Teco Testing 
Facilities for Wood & Wood products” 
shows Teco Laboratory’s methods & 
facilities used in developing ideas & 
establishing performance qualities of 
new & improved products. 
545G Timber Engrg. Co. 





Urea Process, Pechiney...... Low cost, 
minimum corosion process fea- 
tures a neutral oil circulating medium 
for recycling of unconverted ammonia- 
carbon dioxide. Details available in 
Bulletin No. 0-54-3. 

545H Foster Wheeler Corp. 





*See Explanation on Page 516 
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e CLOTH FOR HOT ACID FILTRATION 
e CLOTH FOR HOT DUST COLLECTION 
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fe cloth is available 
in standard width of 38” from 
stock. We will weave any de- 
sired width from 26” through 
72” to your order in quantities 
as low as 100 linear yards. 


We have a background of over 
Forty Years in weaving Indus- 
trial Fabrics ... we weave all of 
our own Synthetic Fiber Filter 
Fabrics. We have the ‘‘know . 
how’’ necessary to produce 
uniform Filter Cloth with out- 
standingly superior operating 
characteristics. 


No loss of strength 
after 32 days ex- 
posure to air at 
ast Ff, 


Literature and pilot test sample 
available on request. 


We also weave filter cloth of 
VINCELt, SARAN, DYNEL, 
NYLON, VINYON N**, GLASS, 
DACRON?tt, TEFLON***, POLY- 
ETHYLENE. 


... for your Filter Paper require- 
ments try NETONE Filter Paper. 
High tensile strength, chemical 
resistant, high burst factor, abra- 
sion resistant and crease resist- 


Shrinkage not more 
than 2% % in \ 
water at 212°F. 


Good resistance to 
hot mineral acids, 
weak alkalies, 





**TM UC&C Co. 
++TM for duPont Polyester Fiber 
***TM for duPont Tetrafluorethylene Fiber 


ant. Send for a test sample. common solvents, 
*TM for duPont Acrylic Fiber Eo oils, greases, neu- 
‘TM—NFM Reg. U. S. Pat. Off. ' tral salts, most acid 


salts and chlorine, 





eal 


“Weavers of oludacial Ailter Media for over <orly Years 


e National [Filter WMledia Corp.) 


General Offices & Mills: New Haven 14, Conn. 
Western Office & Factory: Salt Lake City 2, Utah 
Sales Offices—Representatives 


Oslo, Norway 
Nicolai Friis 











Los Angeles, Calif, 
811 W. 7th St. 


Houston, Texas 
1503 Hadley St. 


Johannesburg, South Africa 
Edward L. Bateman 


Cincinnati, Ohio 
Roselawn Center Bldg. 


Chicago, tl. 
| 2627 West 19th St. 
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at Weighing! 





? 


A modora Weighing Syston 





Makes the Big Cost-Control Difference 


Today it’s more than ever important to think of weighing not 
in terms of isolated scales, but as a vital part of your overall quality- 
control and cost-control system. This means the right scales in 
the right places . . . to provide basic accounting records of mate- 
rials received, processed, shipped or transferred. Weight records 
that originate at scales directly affect costs, inventories and cus- 
tomer billings. Weighing errors cannot be corrected later— 
weights must be right the first time. That’s why it’s so important 
to have a modern weighing system for top efficiency in your plant 
operations. 

May we tell you more about the “weighing system plan”— 
and its application to your requirements? Write to 
. . » Toledo Scale Company, Toledo 1, Ohio. 


_ffactory-Traine: 
200 Cities 
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With this check valve 
and your imagination 


you can: 


e Cut inventory— drastically 
e Reduce costs —substantially 
e Be ready for any check valve 


emergency 


By combining a Durabla Basic Check unit 
with any standard pipe fitting you can make 
a complete check valve (see right). 
These unique check valves, through their 
interchangeability, reduce inventory sharply. 
You keep just the basic units on hand, and 
they’re boxed, labeled, and ready for quick 
installation in any El, Tee, Cross, coupling, 
tank head or other vessel (such as a “dry 
can”) as each job requires. 
Durabla valves cut costs, since all you buy 
are the working parts. What’s more, they 
operate perfectly in any position. This elimi- 
nates stocking of separate vertical and hori- 
zontal-operating valves, and permits installa- 
tion without changes in existing lines, or 
costly “positioning” in new installations. ; 
Made of stainless steel throughout, their é. Teens 
versatility prepares you for any emergency. 
Durabla Check Valves will handle any 
liquid, gas or air —at all temperatures. They 
come in seven standard line sizes from 3” to 
2”. Write for details and bulletin CE 115 


DURABLA MANUFACTURING COMPANY 


114 Liberty Street New York 6, New York 


® 
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Newark Wire Cloth is made of all malleable metals such as aluminum, 
brass, bronze, phosphor bronze, copper, monel, Nichrome, nickel and stainless 


steel; as well as the noble metals such as gold, silver, platinum, etc. 


This wide range of metals enables you to select the one wire cloth to meet your 


conditions of corrosion and/or contamination. 


In all metals, Newark Wire Cloth is accurately woven in a wide range of meshes, 
ranging from very coarse (4 inch space cloth), to extremely fine (up to 400 
mesh). Our reputation for ‘Accuracy’ through more than 75 years is your 


guarantee of wire cloth quality. 


We maintain a large stock of popular sizes in the more commonly used metals 


and can make prompt shipment. Let us quote on your requirements. 
O 

= ewark 
O) 


ire Gloth 
COMPANY 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY 


Send for our New Catalog E. Bex 
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Above: R-C Centrifugal Ex- 
hausters, in capacities up to 
100,000 cfm. 








@ Upper right: R-C Spiraxial 
Compressors, from 700 cfm 
to 5,000 cfm. 











@ Right: R-C Rotary Positive 
Blowers, sized from 5 cfm 
to 50,000 cfm. 





nc P/ur-abilify PAYS DIVIDENDS 
WHEN MOVING AIR OR GAS 





Where quantity and quality of production de- 

pend upon the reliable, economical performance You'll find R-C plur-ability 

of blowers, exhausters and related equipment, X 

look to the values of R-C plur-ability. in ofl these products 

e choice of centrifugal, rotary positive and Centrifugal and Rotary 
Spiraxial® types, an exclusive advantage of Positive Blowers, Gas 
Roots-Connersville. Pumps and Exhausters 


e accurate control of volume and pressure. Spiraxial® Compressors 


e ample choice of capacities, from 5 cfm to hth a 
100,000 cfm. Positive Displacement 
e high efficiencies and low operating costs. Vacuum Pumps 
: ; and Meters 
e low down-time and maintenance expense. Sy aes 
e long-time durability. Inert Gas Generators 


Whether you use or sell 
equipment using gas or 
air at moderate pressures, 
check R-C plur-ability. 


All these factors add up to R-C plur-ability. 
They work for you in machines which you buy 
for your own use, or for resale with your equip- 
ment, where handling gas or air at moderate 
pressures is required. Our engineering experi- 
ence and ability are at your service. 


21) Roors-CONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 
1155 Illinois Avenue, C sville, Indi In Canada —629 Adelaide St. W, Toronto, Ont. 
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Willson Super-Tough® Hats and 
Caps give you that extra pro- 
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F. J. Eberle, Ass’t Mer. 
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how the patented head gear fully 
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Western Products Inc 496 nc. 
VE Fopeesent & Economic Serv- one G 
ce inc, ° 
SPECIAL et the complete story on this 
NOTICES new, revolutionary, scientific ad- 


Auction 
EQUIPMENT vance in head protection. Write Geodetic crown strap pro- 
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(Used or Surplus New) 2 
we geal for this new manual and catalog oe 
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Miscellaneous tion of load in tie string on top 
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| Editorial Reprints .. . 


@ Processes and Costs 


1 Chemical Engineering's Flowsheets 
—150 process flowsheets ($2). 

2 Cost Estimation 1—38 articles, 

128 pp. of data ($1.75). 

3 Cost Estimation !I—12 articles, 
48pp. Apr. ‘52-Feb. ‘53 ($1). 

48 Cost Estimation III—17 articles, 
80 pp. May ‘54 ($1.25) 

52 Heat Exchanger Design—(75¢). ‘ 

56 Cost Index—Subject index to 351 
cost estimating articles (50¢). 

65 Cost Index—Supplement (35¢). 

69 Plants & Processes—Reprint from 
Inventory Issue (75¢). 

71 Water—Treatment for process 
use (50¢). 


| @ Feature Reports 


4 Fluid Flow—15 articles ($1). i 
21 Pumps—How to select (50¢). ; 
22 Process Instrumentation — 48-p. i 
report and 16-p. chart ($1). f 
25 Size Reduction—(50¢). } 
26 Petrochemical Processes—(50¢). 
28 Solids Feeders—How to lick feed- 
ing difficulties (50¢). 
33 Fluidized Solids—Timely survey of 
fluidization know-how (50¢). 
34 Heat Technology — Heat produc- 
tion, transport, transfer ($1). 
36 Strain Gages—How to use (50¢). 
37 Entrainment Separation — Equip- 
ment and performance (50¢). 
40 Process Piping — Roundup of pip- 
ing, valves, fittings (75¢). 
46 Conveyors & Elevators—Solutions 
to bulk moving problems (50¢). 
47 Mixing—Understand this univer- 
sal operation, 48 pp. (75¢). 
50 Lubrication—Of chemical equip- 
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. . . the first dip-leg SEAL with ment for plant engineers (50¢). 
° ° . 54 Binary Distillation—Theory, equip- 
approval for fluid catalytic cracking plants ment (75¢). vee 


55 lon Exchange—A chronicle of re- 
markable advances (75¢). 
59 Photochemical Engineering—Uses, 





Ducon’s trickle valve has been approved throughout the processes, reactors (75¢). 
refining industry, as a “fool-proof” dip-leg seal. Here is = ae 
the result of years of specialized experience . . . the kind | 63 giiedeties Contacting—Integrated 
that pioneers progress . . . the kind that has earned for background (50¢). 

Ducon recognition as a leader in the field of catalyst and | 64 Moving-Bed Processes — Theory 
and applications (75¢). 


fluid solids eat i 67 Solids Concentration — Survey of 
techniques (50¢). 
68 Bio-oxidation—Theory, design and 
practice (50¢). 
70 Drying—Methods, equipment, de- 
sign & costs (75¢). 


@ Materials of Construction 


Over 500 trickle valves already in service are proving 
the effectiveness of the following features: 


| 
COMPLETELY AUTOMATIC DIP-LEG SEAL | 
MINIMUM CATALYST LOSS AT START-UP | ecco conti St rags ai 
ngs——riow Oo se- 
ASSURANCE OF DIP-LEG SEAL DURING UPSET | "fect one agaliet chrvasten ($1). : 
ELIMINATES ALL ADDITIONAL AERATION | 35 Industriol Plastics —- How and \. 
where to use (50¢). 
MAINTENANCE-FREE CONTINUOUS OPERATION | 


38 Stainless Steels —- Properties and 
| corrosion data (75¢). 
| 43 Hasteloys B, C, D—Combined Cor- 
rosion Forum reprint (75¢). 
58 16th Biennial Report — 64 p. re- 
Canadian Branch: THE DUCON COMPANY of CANADA, Ltd. view: corrosion resistance ($1). 
the name in 275 James Street North, HAMILTON, ONTARIO @ CE Refresher Series 


trol 
Co n 42 Thermodynamics Principles (50¢). 
% 45 Compression & Expansion—(50¢). 
49 Chemical Equilibrium—(50¢). 
Nn 57 Homogeneous Kinetics—(50¢). 
COMPANY | 61 Catalytic Kinetics—(50¢). 


66 Interpreting Kinetics—(50¢). 


Write for Bulletin 
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Attention NON-SUBSCRIBERS: 


Why be just another name on a magazine routing list . . . when 
you can have your own copy of CE for less than a PENNY A DAY? 


JUST A PENNY A DAY could have brought waiting for each issue to reach you and there 
you the personal use of all the information in is no need to hurry it along. You can clip 
this issue. Just think . . . with your own copy articles for your file . . . the entire issue is 
of CHEMICAL ENGINEERING, there is no yours, aS personal as your newspaper. 


Why Wait? Use the handy coupon below to order your 
personal subscription to CHEMICAL ENGINEERING today! 


No need to send any money now. We'll bill you later. 





TO SUBSCRIBE: New Subscription Form: : 
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See how easily the standard electric motor, standard gear reduction, 
standard electric brake combine into a drive that gives the RIGHT 
horsepower, the RIGHT shaft speed, the RIGHT features... . all in 
one compact unit. Nowhere else will you find power units that are 
so flexible, so easily adaptable, ant in such a wide range of types 
and ratings. 

Master power drives are available in thousands and thousands of 
ratings (% to 400 HP)... in open, enclosed, splash proof, fan cooled, 
explosion proof .. . horizontal or vertical . . . for all phasés, voltages 
and frequencies .. . in single speed, multi-speed and variable speed 
types . . . with or without flanges or other special features . . . with 


5 types of gear reduction up to 430 to 1 ratio . . . with electric brakes 


. . with fluid-drive . ... with mechanical or electronic variable speed — 


units .. . and for every type of mounting . . . Master has them all and 
so can be completely impartial in helping you select the one best 


power drive for you. 


THE MASTER ELECTRIC COMPANY © DAYTON 1, OHIO 


Standard units’ 
easily combine into | 
special purpose drives — 


ence: 


Corrosioneering 


Qui 
vick facts about the services and equipment 


e p you ateltla:) corrosion forays | processing cost. 


News 


Pfaudler offers to 


WORLD PREMIERE .-- 


1955 Chemical Show s 


ees debut of several 


New Achievements in Glassed Steel Construction 


No contamination, no leakage 
with new seal for reactors 


No metallic con- 
tamination of your 
product. No stray, 
unwanted catalysts. 
No escaping vapors. 

These are the ad- 
vantages of a new 
nonmetallic rotary 
Crane-type seal 
now available on 
Pfaudler glassed or 
stainless steel re- 
actors up to 100 gal- 

( lons. (A similar de- 

sign is also available for larger units.) 

Only Pfaudler glass, Teflon, ce- 

ramic and carbon come into contact 

with your product. Design of the seal 
is simple, easily maintained. 


New development boosts 
corrosion resistance of columns 


Better results from fractionation and 
other processes requiring a CO umn 
are now possible with the added cor- 
rosion resistance of a new Pfaudler 
development. 

It’s a glassed steel distributor plate, 
available for all size columns. Using 
Pfaudler acid-alkali-resistant glass, 
this plate provides complete flexibili- 
ty of use over a range up to pH 12 at 
212° F. 

The corrosion resistance of this 
-oduct purity, simpli- 
and protects your 
tment. 


Dryer-blender tumbles out 
4 days’ work in 7 hours 


In actual use, @ Pfaudler glassed steel 
conical dryer-blender is producing as 
much dried product in 7 hours as for- 
merly require at least 4 working 
days, using a different type of dryer. 
Double-cone shape, tumbling ac- 
tion and efficient heating design are 
responsible for this great speed. In 
addition, a broad range of corrosive 
applications is possible, because the 
unit is fabricated of Pfaudler’s specia 
acid-alkali-resistant glassed steel. 
To pre-test your product in the 


-yer-blender, a small 2’- 
odel is available. 
Show — or 


write us for 


New Pfaudler hydraulic 
drive and seal 
The new Pfaudler hydraulic drive 
and seal offers many advantages: It 
can be made in both stainless steel 
and glassed steel construction for a 
large range of reactor sizes and for 
greater horsepower requirements 
with either hydraulic or air motors. 

Any noncorrosive fluid can be used 
as a seal — even one of the ingredients 
of your own product — providing you 
100% protection against contamina- 
tion. 

This seal is operated under pres- 
sure, requires a minimum of mainte- 
nance, and is designed to give years 
of trouble-free service. Your Pfaud- 
ler representative can provide full 
details at your request. 


New turbo-¢rid tray gives 
higher yield at lower cost 


You're looking down the throat of a 
Pfaudler glassed steel Turbo-Grid 


column, at a new tray design that 
provides enormously high capacities, 
yet lowers the cost of the column 
itself. 




















The tray is constructed of high- 
strength PYREX brand glass tubes, 
with all their inherent advantages © 
corrosion resistance, physical tough- 
ness, and thermal shock resistance. 

Because of the high capacity re- 
sulting from this design, the column 
itself can be of smaller diameter than 
previously required — an important 
means of cutting its cost. 


Now—variable agitator speeds 
ranging from 60 to 340 RPM 


Six different agitator speeds: 60, 90, 
120, 175, 259, and 340 RPM are now 
available on Pfaudler reactors UP to 
100 gallons. 

These are made possible by inter- 
changeable constant-speed sheaves 
of the new PW drive. As an alterna- 
tive, variable pitch sheaves may 
supplied, giving quick adjustment for 
all speeds ranging from 60 to 300 

, PW drive rides high above 
the top head of the reactor, out of the 
way so you can have easy access to 


other nozzles. 


Write for Bulletin 923. 


Dfaudler 


THE PFAUDLER CO.. ROCHESTER 3. N. Y. 





